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Do  you  have  the  steady 
hand  and  quick  eye  it 
takes  to  land  at  this  busy 
spaceport?  A  challenging 
game  for  the  64  and  VIC. 
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Programming  Hints  &  Tips 
Computing  For  Families 
Software  Reviews 
And  (Vlore 


Programming 
Hi-Res  Graphics 
On  The  64 

Three  "how-to"  articles  to 
help  you  get  the  best  in 

graphics. 


ReDisk 

Here's  an  easy  way  to , 
make  backups  of 
nnachine  language  and 
sequential  files.  For  the 
64,  VIC,  Plus/4,  and  1 6. 
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Crunch 


Get  more  speed,  efficiency,  and  memory  with  this 
Dowerful  Droarammina  utilitv  for  the  64  and  VIC. 


If  you  own  an  Apple  Ik, 
you'd  have  to  add  three  more  Apple  Ik's, 

an  Extra  Keypad, 

30  Block  Graphic  Sets, 

Color  Sprites, 

two  more  voices, 

four  instruments, 

a  Cartridse  Port,  a  Joysticic  Port, 

and  a  Commodore  64... 


I 
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to  match  the  versatility,  expandability 
and  higher  Intelligence  of  the 
new  Commodore  128 

(and  it  costs  less  too). 


The  new  Commodore  128'"  per- 
sonal computer  is  breokthrough 
fechnotogy  at  a  breakthrough 
price.  It  outshines  the  Apple®  lie 
in  performance  capability  per- 
formance quality  and  price,  ft  is 
expandable  to  512K  ram.  The  (ic 


doesn't  expand.  Commodore  128 
has  a  numeric  keypad  built  into  its 
keyboard  that  makes  crunching 
numbers  a  lot  easier.  And  graphic 
and  sound  capabilities  thot  far 
exceed  those  of  the  Apple  lie.  But 
the  most  important  news  is  that 


Commodore  128  Jumps  youintoa 
new  world  of  business,  productivity, 
education  and  word  processing 
programs  while  stid  running  over 
3,000  programs  designed  for  the 
Commodore  64.:"  That's  what  we 
coll  a  higher  intelligence. 


COMMODORE  128^  PERSONAL  COMPUTER 


•Apple  H  Q  reg^tetecJ  rrademorit  ct  Acote  Cornjxjtet  Jnc 


A  Higher  Intelligence 
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The  Better  Letter  Box 


Introducing  EasyPlex^  The  new, 
easy'to-use  electronic  mail  system 
fapom  CompuServe. 


Riially!  Electronic  Mail  ttiat!s  so  easy  to 
use  you  can  start  composing  and  sending 
messages  tlie  first  time  you  get  online. 

Designed  For  various  experience  levels, 
EasyPlex  has  a  menu  mode  with  simple, 
easy-to-follow  directions  for  b^inners, 
and  it  lets  experienced  users  save  time  by 
working  in  the  prompt  or  command  modes. 
With  EasyPlex.  you  can  compose,  edit  send, 
file,  and  take  advantage  of  sophisticated 


options  previously  available  only  with  more 
expensive  services. 

CompuServe's  EasyPlex  lets  friends  and 
relatives,  associations  and  dub  members 
communicate  any  time  of  the  day  or  night. 
And  small  business  owjrers,  real  estate 
professionals,  insurance  agents,  lawyers, 
writers,  etc  can  commimicate  quickly  and 
simply — either  interoffice  or  interstate 
"It^  Easy."  "Just  Plex  it!" 

Best  of  all,  EasyPlex  is  available  to  all 
CompuServe  subscribers.  And,  along  with 
EasyPlex,  you  get  hundreds  of  valuable  and 
entertaining  computing  options.  Plus  the 
assurance  of  belonging  to  the  largest,  fastest 


growing  computer  infunnalion  service  in 
llie  world  and  the  premier  supplier  of 
business  information  to  FORTUNE  500 
compani^ 

Start  communicating!  To  buy  a 
CompuServe  Subscription  Kit,  see  your 
nearest  computer  dealer.  To  receive  our 
informative  brochure  or  to  order  direct, 
call  or  VkTite: 

CompuServe' 

Intormalion  Services,  P.O.  Box  £0212 

SOOO  ArNngton  Certre  Blvd..  Columbus.  Ohio  43220 

800-848-8199 

In  Ohio,  call  614-487-0802 
An  HSR  Block  Company 
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THE  EDITOR'S 


Many  of  you  will  be  a  bit  disap- 
pointed with  the  quantity  of 
contents  in  this  issue.  In  truth, 
this  is  the  smallest  issue, 
pagewise,  in  the  history  of 
coMPUTEi's  GAZETTE,  What  does 
it  mean?  Should  we  collectively 
grow  concerned?  No!  Shrinkage 
continues  in  the  personal  com- 
puting marketplace.  As  if  that 
weren't  enough  of  a  problem, 
August  is  traditionally  the  slow- 
est month  for  publication  ad- 
vertising. These  events  have 
combined  to  lead  us  to  this  96- 
page  issue.  As  those  of  you 
who've  been  with  us  for  very 
long  are  well  aware,  quantity 
isn't  everything.  Within  these  96 
pages  you'll  find  the  best  value, 
the  best  quality  of  content  avail- 
able in  the  Commodore-only 
marketplace.  Articles  such  as 
"Crunch"  and  "Zounds!,"  col- 
umns such  as  "Machine  Lan- 
guage for  Beginners,"  and  a 
great  deal  more,  contribute  to 
the  continuing  level  of  quality 
we  present  in  each  monthly 
issue. 

As  we  proceed  into  the  fall 
issues,  we'll  regain  pages  in  the 
magazine  and  sectors  on  the 
disk. 

In  spite  of  this,  some  of  you 
will  be  disappointed  with  the 
size  of  the  issue.  We  ask  simply 
that  you  view  each  issue  as  cu- 
mulative month  after  month, 
providing  you  with  an  excellent 
value.  And  we  thank  you  for 
your  continued  support  and 
endorsement. 


Mr.  Mansfield  has  sug- 
gested that  I  write  about  the  in- 
dustry as  a  whole  in  this 
column — or  perhaps  he  meant 
to  suggest  "hole,"  as  ir\  "black 
hole."  Seriously,  we  remain, 
while  subdued,  confident.  In 
these  editorial  pages,  some 
many  months  ago  we  argued 
against  the  notion  that  personal 
computers  would  ever  go  the 
way  of  the  CB  radio  craze  of  the 
seventies.  From  the  present  state 
of  the  marketplace,  one  must 
wonder  whether  or  not  we 
missed  the  boat  on  this  particu- 
lar call.  We  maintain  that  this  is 
not  the  case.  The  personal  com- 
puter market  is  alive,  and  if  not 
particularly  well,  at  least  stead- 
fastly alive. 

We  hear  continued  rum- 
blings of  a  reawakening — if  not 
from  the  direction  of  Commo- 
dore and  the  Amiga,  then  per- 
haps Atari.  More  probably  both, 
plus  Apple,  IBM,  and  past  or  fu- 
ture players  such  as  RCA  or 
Sony  or  others.  Will  the  resur- 
gence come  from  a  demand  for 
home-based  entertainment  clus- 
ters? Combination  VCR-compact 
disc  programmable  units?  We 
think  this  may  become  a  part  of 
what  the  industry  seems  to  be 
seeking.  Surely  though,  intelli- 
gent appliances  won't  be  the  so- 
lution. We  think  they'll  be  one 
manifestation  of  our  ability  to 
integrate  machine-level  intelli- 
gence with  human  access.  That 
is  the  key,  in  our  opinion.  Per- 
haps the  solution  will  lie  in  a 


Topsy-like  creation  that  com- 
bines the  robot  hotel  of  Fred 
D'Ignazio's  fantasies  with  the 
technical  austerity  of  one  of  Mr, 
Mansfield's  machine  language 
treatises.  The  offspring,  while 
awesome  to  contemplate,  will 
be  truly  functional  and  will 
have  real-world  utility,  Will  the 
next  generation  of  personal 
computers  please  hurry  forward? 
The  industry,  we  fear,  badly 
misses  you. 


Editor  in  Chief 
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Fly  the  unfilendly  sides. 


You're  in  die  cockpit  of  a  dream  machine  — 
a  bad  dream  for  die  poor  sap  whose  tail  you're 
waxing.  You  stick  a  silver  bird  up  his  exhaust  and  wince 
as  he  blossoms  into  fire.  And  then  you  rain  down  like  pes- 
tilence upon  the  grunts  in  the  tanks. 

Skyfox.  It's  the  fastest-selling  EA 


gauges  &3  UCTjwn  yjiimu. 


),'ame  in  history.  It  has  the  most  awesome, 
high-speed  animation  you've  ever  seen  on  your 
computer.  It's  played  to  rave  reviews  in  every  magazine. 
And  it's  yours — at  your  retailer — or  direct  from  EA  at  (800) 
227-6703  with  a  14-day  satisfac- 
tion or  money-back  guarantee. 


from  Electronic  arts- 


ordering  E^ORMATION  .&.  MACHINE  AVAILABILITY:  Visii  your  reiaiicr  or  call  (800)  :27-6703  (in  CAciU  (800)632-7979)  for  VISA  or  MiiswrCird  otdert. 

Til  purcliiiM;  by  nxiil.  send  check  or  morify  iirdcr  m  Klccirnriio  Arts.  PO  Biix  306,  H.ilf  Moon  Bay,  CA  94019,  Add  $3  for  insured  shipping  &  handling.  Indicnc  machine 
verMin  dtsircd.  Allow  H  wceki  for  detivLTy,  Apple  11  fmiily  avnil.iblr  now  at  $39.95,  C-64  iiv,tilabli;  now  jil  $34.95.  Rir  a  copy  of  our  complete  caaloKuc  and  diri-ct  order 
form,  send  50t  and  a  stamped,  sclf-addresscd  envelope  to  Klcctronic  Arts,  2755  Cainpus  Drive,  San  Mateo,  CA  94403, 
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before-published  articles  .^. 
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Commodore  VIC-20. 

fnctuded  In  this  giant  collection  are  over  30 
games,  plus  utilities,  applications,  tutorfals. 
and  much  more,  most  of  wtilch  will  run  on  an 
unexpended  VIC.  COMPUTEI's  WC-20  Collec- 
fton  contains  somettilng  lor  every  VIC-20  user. 
Even  l(  you  use  )ust  a  (faction  of  the  programs 
Inside,  this  book  will  prove  extremely  valuable. 
Typing  in  the  programs  Is  made  easy  with  "The 
Automatic  Proofreader,"  an  error-checking 
program  that  tells  you  right  away  It  you've 
made  an  error. 

Edited,  $12.95,  ISBN  0-87455-007-6 
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GAZETTE  FEEDBACK 


Editors  And  Readers 


Do  you  have  a  question  or  a  problem?  Have 
you  discovered  something  that  could  help 
other  Commodore  users?  Do  you  have  a  com- 
ment about  something  you've  read  in  COM- 
PUTEl's  GAZETTE?  We  want  to  hear  from  you. 
Write  to  Gazette  Feedback,  cOMPUTES's  GA- 
ZETTE, P.O.  Box  5406,  Greensboro,  NC  27403. 
We  regret  that  due  to  the  volume  of  mail  re- 
ceived, we  cannot  respond  individually  to 
programming  questions, 


Automatic  Proofreoder 

In  most  of  your  program  listings,  you  put  a  colon 
and  a  one-to-three  digit  number  after  each  line. 
What's  the  reason  for  this? 

Paul  Gremel 

COMPUTEi's  GAZETTE  frequently  (usually  every  other 
month)  publishes  a  program  called  "Automatic 
Proofreader."  When  you  type  it  in  and  run  it,  it 
prints  a  number  at  the  top  of  the  screen  every  time 
you  press  RETURN. 

If  you  load  and  run  the  Proofreader  before  typ- 
ing a  GAZETTE  program,  you  can  check  the  number 
on  the  screen  against  the  rem  number  after  each 
line  of  the  program  listing.  If  they  don't  match, 
you've  made  a  typing  mistake.  It's  not  completely 
foolproof  however.  The  checksum  comes  from  add- 
ing up  the  ASCII  values  of  the  characters  you  type 
(every  character  has  a  corresponding  ASCII  value — 
"A,"  for  example,  is  character  number  65),  and  if 
you  transpose  two  characters  (PRITN  instead  of 
PRINT,  for  example),  the  number  appears  to  be  cor- 
rect even  though  the  line  is  entered  incorrectly.  And 
the  Proofreader  ignores  spaces  because  Commodore 
BASIC  allows  you  to  enter  either  PRINTA  (no 
space)  or  PRINT  A  (with  a  space).  Spaces  inside 
quotation  marks  can  be  important,  though,  so  be 
careful  when  typing  lines  containing  "strings."  And 
if  you  accidentally  forget  a  line,  Proofreader  can't 
tell  you  that  a  line  is  missing. 

When  you're  checking  a  program  that  doesn't 
work,  luatch  for  spaces,  missing  lines,  and  trans- 
positions (especially  if  the  program  has  a  lot  of 
DATA  statetnents  containing  numbers).  To  find 
missing  lines,  look  at  the  magazine  listing  first,  then 
check  the  screen,  rather  than  looking  at  the  screen 
first.  If  you've  forgotten  to  type  a  line,  everything 
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you  see  on  the  screen  will  be  in  the  listing,  but  not 
everything  in  the  listing  will  be  on  the  screen. 

Preventing  Disk  Drive  Heat 
Buildup 

Many  of  us  worry  about  disk  errors  caused  by 
overheating  of  the  drive.  Even  after  just  half  an 
hour,  my  1541  becomes  quite  warm.  An  external 
fan  works  well,  but  it  should  be  turned  on  when 
the  disk  drive  is  first  turned  on.  If  you  wait  until 
the  heat  has  already  built  up,  much  of  the  heat 
will  be  blown  toward  the  disk  and  the  read/ 
write  head,  thus  causing  the  problem  you're  try- 
ing to  avoid  by  using  a  fan; 

Joseph  T.  Malloy 

Thanks  for  the  tip.  Some  1541s  (and  a  few  64s  as 
well)  suffer  from  heat  buildup,  especially  in  the 
middle  of  summer.  Muffin  fans,  available  at 
electronics  stores,  can  help  prevent  overheating. 

Running  Part  Of  A  Program 

Is  there  a  program  or  routine  that  will  allow  me 
to  run  only  a  certain  amount  of  lines?  I  know  I 
can  type  RUN  1140  and  it  will  start  at  line  1140, 
but  I  can't  get  the  computer  to  run  only  a 
segment. 

Andy  Harvey 

Either  RUN  1140  or  GOTO  1140  will  start  up  a 
program  at  that  line.  The  difference  is  that  GOTO 
preserves  variables,  while  RUN  erases  them.  You 
can  define  variables  before  a  GOTO — X  =  5:N$  = 
"SAMPLE  STRING":GOTO410.  This  technique 
IS  useful  lohen  you're  testing  subroutines  or  sections 
of  a  program. 

To  stop  the  program  at  a  certain  line,  insert  a 
STOP  or  END.  Or  press  the  RUN /STOP  key.  You 
can  then  examine  variables  by  printing  them.  Type 
CONT  to  make  the  program  continue. 

Double  Meanings 

"Disk  Merge"  in  January  appears  to  have  an 
error.  Line  340  says  QUIT  =  FC$  =  "*"  and  from 
what  I've  read  about  converting  programs  to  the 
64,  you  have  to  rewrite  lines  like  A  =  B  =  C. 

Richard  D.  Evans 

So?ne  versions  of  BASIC  allow  multiple  assignments, 
like  A^B  =  15,  which  would  have  to  be  translated 


AIMAZDNG  D\ISV^ 


NOW!  FULL  SIZE,  FULL  FEATURE,  LETTER  QUALITY  AT  ONLY  $353 


If  you  have  been  searching  for  a  letter 
quality  printer  you  have  probably  found 
the  flood  of  claims  and  counterclaims  to 
be  a  real  roadblfick  in  your  searcli.  Not 
long  ago  we  were  in  the  same  position. 
We  tried  to  deterrnine  which  daisy  wheel 
printer  had  all  the  features  our 
customers  wanted,  yet  would  not  set 
them  hack  n  month's  salary.  Recently 
several  manufacturers  have  introduced 
macliiiifs  that  had  features  we  were 
seachinfi  for.  After  a  thoroufjh  assess- 
ment, we  eliminated  one  model  after  the 
other  for  lack  of  one  feature  or  another 
until  we  only  had  one  left. 

THE  RESULTS  ARE  IN 

We  found  the  printer  which  has  ail  the 
features  anyone  could  want.  The  winner 
is  the  Aprotek  Daisy  1120,  a  real  heavy- 
duty  workhorse  printing  at  20  characters 
per  second.  The  manufacturer  is  Olympic 
Co.  Ltd..  a  highly  respected  Japanese  tlnm, 

FEATURES  GALORE 

This  printer  has  it  all  To  start  with,  it 
has  a  front  panel  Pitch  Selector  button 
with  indicators  wliich  allows  10,  12,  15 
characters  per  inch  (CPl)  or 
Proportional  Spacinj?.  There  is  a  Select 
(Online)  button  (with  indicator)  and  a 
Line  Feed  button.  Vou  can  also  set  Top- 
of-Form  or  Form  Feed  with  the  touch  of 
the  TOF  button.  Other  front  panel  in- 
dicators include  Power  and  Alarm. 

Tu  load  a  sheet  of  paper,  siaiply  place 
it  in  the  feed  slot  and  pull  the  paper  bail 
lever.  PRESTO!  The  paper  feeds  automati- 
cally to  a  1  inch  top  margin  and  the  car- 
riage aligns  to  the  selected  left  margin. 
In  this*  manner,  each  page  can  have  iden- 
tical margins  automaticaiiy.  You  can  con- 
tinue to  compute  while  the 
Daisy  1 120  is 


printing.  The  built  in  2K  buffer  frees  up 
your  computer  while  printing  a  paftfi  or 
two  allowing  you  to  go  to  your  next  job. 
To  really  put  your  printer  to  work,  the 
Cut  Sheet  Feeder  option  is  great  for 
automatic  printing  of  those  lonjl  jobs. 
Also  available  is  the  adjustable  Tractor 
Feed  option.  Compare  our  option  prices! 
fiesl  of  all  the  Dai.sy  1120  is  quiet:  only 
57  dH-A  (coni|vare  with  an  aver;ige  of 
r>2-(i5  dii-A  for  others), 

COMPLETE  COMPATIBILITY 

The  Daisy  1120  uses  industrj'  standard 
Diablo*  compatible  priiitv^'heeis.  Scores 
of  l\-pefacc  ."Styles  are  available  at  mo.>it 
computer  or  stationaiy  stores.  Yovi  can 
pop  in  a  10,  12.  15  pitch  or  proportional 
printwheel  and  use  paper  as  wide  as  14". 
,'\l  1.5  Cl'l  you  can  print  Hi") 
columns— great  (or  sprcadsheeLs. 

The  Dai.sy  1120  uses  the  Diablo 
[  iytype  !l  *  standard  rihhfio  cartrid^'es. 
Again  uni\ersa!!y  available. 

Not  only  is  the  hardware  completely 
compatible,  the  control  codes  recognized 
hy  tlie  Dai.sy  1120  are  Diablo  630" 
compatible  (industry  staoJardi.  Vou  can 
take  advantage  of  all  tbe  great  features 
of  word  processing  packages  like 
Wordstar*  ,  pfs:  VVrite'' ,  Microsoft 
Word"  and  most  others  which  allow  you 
to  automaticaiiy  use  superscripts, 
sub.scripts,  automatic  underlining,  bold- 
face (shadow  printing)  and  donbieslrike. 

The  printer  has  a  set  of  rear  .switches 
which  allow  the  use  of  standard  .VSCIl  as 
well  as  foreign  character  printwheels. 
Page  length  can  be  set  lo  8,  11,  12,  or 
15".  The  Daisy  1120  can  also  be  switch- 
ed to  add  automatic  line  feed  if  rcctuired. 


THE  BEST  PART 

When  shopping  for  a  daisy  wheel 
printer  wilh  all  these  features  (if  you 
could  find  one),  you  could  expect  to  pav 
am  or  S700  dollars.  The  options  would 
add  much  more.  A'o(  now!  We  have  done 
our  homework.  We  can  now  offer  this 
)irinter  for  only  i'.iS'.k  Order  yours  today! 
NO  RISK  OFFER 

Try  the  Dai.sy  1120  for  2  weeks,  if  you 
are  not  satisfied  lor  ANY  reason  we  wilfj, 
refund  the  full  price-- promptly.  A  full 
1-year  pails  and  labor  warranty  is 
included. 

THE  BOTTOM  LINE 

Aprotek  Daisy  1120  (Order^ll20)  $35^' 

w/standard  Centronics  parallel  interface 

and  2K  hufCer. 

Options 

Auto  Cut  Sheet  Feeder  (#1110)  S1S8 

Tractor  Feed  (#1112)577 

Accessories 

W  Cable  for  IBM  PC"'  and  compfttiblcs 

(#110:0  $2t] 

Interface  with  cable:  •T1-99/4A  (*10ti)  Sfifi 

•.'\pple  ii  or  iiet^lHM)  $K 

•All  Commodore  (except  Pet)  (#1105)  $44 

•  Alt  Atari  (//U07)  $(56 

.SliippinS  i.'i  SI  1— UPS  iionttiientai  USA,  ll  sou  ar£  itt 
A  Uiirry.  til's  tilui;  or  .Air  Pjrt:d  Pff^i  (^'^-jriJ  tiiy 
.'liri  is  S23.  C>iiwiiJ:i.  .4ti.sta.  M«xic<i  »nt  H.iwaii  ari> 
J.'!0  (air).  Oltik^f  ftirei;ii!i  is  StiO  U;i).  Cjilifutiiia 
ic-.'iidcnt'.  :nld  (>%  tiK.  Vrkcf  .'irt;  cash  priiies— VISA 
Mt\  Mit'  .-idil ;!%  to  (ot.il.  We  sliip  ptorafillv  "n 
iHoni-)' ii;i'-    ■        '■     -  dti'ttcs  ;in(l  i:tMi>!i.' ta/d'S. 
Allow  l-l-.i  ■  chi-ck*.  So  t'.O.I)-'»-  P-W- 

nicnt  in  t  :  .  'i 

TO  OR\WM  tJNLY  CAl.L  TOLL  FREE 


(800)  962-5800  USA 


(8-S  FST) 


(800)  962-3800  CALIF. 

fir  send  payment  (o  address  below: 
Technical  Infomiation  &  Customer 
n'ice;  (805)  987-2454  («:.  ivn 
Dealer  hiquiries  Invited 

I'JKS  APROTEK.  .\ll  riehtj  i«i-iv«l. 
Trsder.-v'-    ■■■■M,,   ....,.,..  II   .-111/ 
Cnrr . 


lii^AppJt  ^i<iriipn!vr,  ]!1C.; 
IBM  PC-IBM  Conr, 
I'KT,  ClJ.^t 


1071 -A  Avenidn  Acaso.  Camarillo,  CA  IHOIO 


to  A  =  15:B=15  on  a  Commodore  computer.  Putting 
a  number  into  a  variable  (called  assignment)  is  one 
of  the  functions  of  the  equals  sign. 

But  "—"  has  a  second  meaning.  The  equals 
sign  in  IF  A  =  15  THEN  PRINT  "FIFTEEN"  causes 
the  computer  to  conipare  the  current  value  of  A 
against  15,  and  if  A^15  is  true  then  print  some- 
thing. There  is  already  a  value  in  A,  and  the  equals 
sign  is  not  assigning,  but  comparing.  The  computer 
marks  a  true  statement  with  —I;  a  false  statement 
with  0.  In  line  340  from  Disk  Merge,  the  fint  equals 
sign  assigns,  the  second  compares.  The  variable 
QUIT  is  given  a  value  of  0  or  —J  depending  on  the 
truth  ofFC$^"*". 

Try  typing  the  following  lines  to  see  the  dif- 
ference between  assignment  and  comparison: 

A  =  5:B  =  A  =  5:C  =  A=6 
PRINT  A,B,C 
PRINT  A=5,A=6 


One  Key  Disk  Load 

I  own  a  Plus/4  and  have  found  a  way  to  load 
programs  from  the  directory.  First,  type  this: 

KEY    1,     "DL0AD"+"[19    RIGHT}"+" 
(3    SPACES) "+CHR$( 13)+" {CLH)" 

Next,  list  the  directory  by  pressing  f3,  move  the 
cursor  to  the  line  where  the  program  is,  and 
press  fl.  The  program  loads  and  the  screen 
clears. 

Juan  Sanchez 
It  certainly  helps  to  have  definable  function  keys. 
This  shortcut  should  help  our  readers  who  owi'i  a 
Plus/ 4  or  16. 

Throwing  Out  Garbage  Strings 

1  have  a  program  that  works  fine  most  of  the 
time,  but  during  some  operations  it  stops  in  the 
middle  of  a  routine  and  takes  a  few  seconds  to 
start  again.  I  know  the  variables  are  stored  at  the 
end  of  the  program  and  was  wondering  if  they 
may  be  interfering  with  the  program.  Could  I  put 
the  variables  elsewhere? 

N.L  Jonker 
A  numeric  variable  takes  up  a  certain  amount  of 
memory,  no  matter  what  number  you  assign  to  it. 
String  variables,  though,  need  different  amounts  of 
memory  according  to  how  many  characters  they 
hold.  Type  in  the  following  program: 

10  GETG?:IFG$  =  ""Ti!EN10 

20  IFG$<>CHR$(13)THENPRINTG5; :A$=A$+G5:G0 
TO10 

30  PRINT : POP J=( PEEK ( 51 ) +256*PEEK( 52 ) )T0{ P 

EEK(55)+256*PEEK(56)-1) 
40  PRINTCHRS(PEEK(J) ) ; :NEXT 

77ns  is  a  short  program,  leaving  a  lot  of  room 
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for  variables.  Run  it  and  type  ABC  followed  by  RE- 
TURN. You  should  see  ABCCABBAA.  The  first 
three  letters  (ABC)  are  the  current  value  of  A$, 
while  the  fourth  (C)  is  the  most  recent  value  of  C$. 
Everything  else  is  garbage — old  values  of  A$  and 
G$.  (First  C$  held  an  "A,"  so  A$  held  an  "A."  Next, 
G$  was  "B,"  and  A$  equaled  "AS.")  Dynamic  string 
variables  are  stored  at  the  end  of  available  memory 
zuith  new  strings  added  underneath.  Try  running 
the  program  and  typing  "TUVWXYZ,"  to  see  how 
much  garbage  is  generated. 

At  some  point  in  your  program,  the  computer  is 
running  out  of  memory  for  new  strings,  so  it  has  to 
get  rid  of  the  unused  characters  in  a  process  called 
"garbage  collection."  It  searches  through  memory 
for  invalid  strings  and  erases  them.  This  may  take  a 
minute  or  so,  depending  on  houi  many  string  vari- 
ables you've  defined.  You  can't  avoid  garbage 
collection,  although  you  can  force  it  to  happen  by 
defining  a  variable  as  FRE(0} — the  amount  of  free 
memory  remaining.  For  more  about  this  subject,  see 
"Debugging  BASIC,  Part  2"  in  February. 

Another  reason  you  may  see  pauses  is  related 
to  how  variables  are  stored  in  memory.  A  BASIC 
program  is  stored  at  the  beginning  of  available 
tnemory.  It  is  followed  by  simple  variables,  then  ar- 
ray variables.  If  you  DIMension  a  very  large  array, 
then  define  a  simple  (nonarray)  variable,  it  takes 
some  time  to  move  the  whole  array  up  a  few  bytes 
in  memory  (about  half  a  second  for  a  5000-element 
array).  The  solution  is  to  define  all  nonarray  vari- 
able's at  the  beginning  of  your  program. 

Smooth  Paper  For  The  Okimate 

We've  found  an  alternate  source  of  paper  smooth 
enough  for  the  Okimate  10  printer.  The  only  dis- 
advantage is  that  it  comes  in  single  sheets  rather 
than  fanfold.  It  can  be  found  at  Sears,  catalog 
number  3A54 70,  $5.99  for  500  sheets. 

Thomas  Parady 
Smooth  paper  gives  the  best  results  on  the  Okimate 
and  judging  from  the  print  quality  of  your  letter, 
you've  discovered  a  good  alternative  to  ordinary 
bond  paper.  Thanks  for  the  information. 

Turning  Oii  The  Cursor  Keys 

Is  there  a  way  to  disable  the  cursor  keys?  I'm 
writing  a  program  and  don't  want  anyone  mov- 
ing the  cursor  around  in  an  INPUT  statement. 

Kyle  Chow 
There  are  several  methods  to  prevent  cursor  move- 
ment during  INPUT.  The  simplest  is  to  POKE198,l: 
POKE631,34  before  each  INPUT.  The  first  POKE 
tells  the  program  one  key  has  been  pressed,  the  second 
puts  a  quotation  mark  in  the  keyboard  buffer.  This 
forces  the  computer  into  quote  mode,  and  the  cursor 
keys  loiU  appear  as  reversed  graphic  characters. 
You're  not  really  disabling  the  cursor  keys,  just 
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It's  J^olutely 

Shocking!!! 


After  all  these  years,  CMS  Software  Systems  is  still  the  only 
company  providing  professional  quality  accounting  software  for  the 
complete  line  of  Commodore  business  computers. 

Whether  you  own  an  8032,  8096,  SuperPET,  B-1 28,  C-64,  or  the  new 
C-128,  we  have  a  professionally  written,  fully  integrated  Accounting  System 
designed  especially  for  you. 

Introduced  in  1  979,  the  CMS  Accounting  System  was  the  first 
Accounting  System  available  for  Commodore  computers.  Not  satisfied  with 
just  being  first,  we  have  continued  to  update,  expand,  and  improve  until 
today,  the  CMS  Accounting  System  ts  widely  recognized  as  one  of  the 
finest  Accounting  Systems  available  for  any  computer. 


Now  Available  for  the  Commodore  C-1 28 
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General  Ledger 


Accounts  Receivable 


Billing 


Accounts  Payable 


Job  Costing 


Payroll 

$179.95 

Complete  Price 

For  more  information  see  your 
Commodore  dealer  or  call 
Cathy  York  at  2 14/289-0677, 


CMS  Software  Systems,  Inc.  •  2204  Camp  David  .  Mesquite,  TX  751 49 


preventing  them  from  moving  the  cursor  around  the 
screeti 

Or  you  can  give  up  INPUT  and  use  GET  instead. 
After  GETing  a  characier,  if  it's  not  a  cursor  key,  print 
it  on  the  screen  ami  add  it  to  ilie  string.  If  the  user 
presses  RETURN,  a  CHRSdS),  then  continue  the  pro- 
gram. You'd  also  have  to  check  for  the  !NST/DEL  key. 
This  is  a  little  more  complicated,  but  effectively  dis- 
ables the  cursor  keys. 

Here's  another  method,  a  short  machine  language 
program  that  completely  disables  the  cursor  keys,  both 
inside  and  outside  of  a  program.  Type  it  in,  save  it, 
and  then  run  it. 

10  FORA=710TO758 : READS ; POKEA, B  sNEXT: END 

20  DATA  169,229,141,143,2,169 

30  DATA  2,141,144,2,173,246 

40  DATA  2,73,1,141,246,2 

50  DATA  208,10,169,72,141,143 

60  DATA  2,169,235,141,144,2 

70  DATA  96,165,203,231,7,240 

80  DATA  4,201,2,208,4,169 

90  DATA  64,133,203,76,72,235,0 

SYS720  turns  off  cursor  keys  if  they're  on,  and 
it  turns  them  back  on  if  they're  disabled.  The  pro- 
gram inserts  a  machine  language  wedge  into  the 
keyboard  table  vector  at  $028F.  For  more  details 
about  this  tcdinique,  see  Mapping  the  Commo- 
dore 64  from  COMPUTE!  Books. 

Flippy  Update 

We  loould  like  to  clarify  a  comment  regarding 
potential  read /write  head  damage  (June  '85)  caused 
by  using  both  sides  of  a  single-sided  disk.  Someone 
who  uses  the  second  side  of  a  single-sided  disk  risks 
data  loss  because  the  flip  side  may  not  have  passed 
error-free  testing.  Some  vendors  do  certify  "flippies" 
that  have  passed  such  testing.  While  there  may  be 
some  concern  about  potential  damage  induced  by 
debris  trapped  in  the  disk  liner  (and  then  released 
when  the  reverse  side  is  used),  it  appears  that  this 
is  not,  in  fact,  a  threat  to  tiie  read /write  head  of  the 
disk  drive. 

A  Hardware  Fix  For  Jumpy  TV 
Screens 

My  64  works  fine  with  our  RCA  television,  but 
when  hooked  up  to  a  Zenith  the  screen  skips  up 
and  down  a  quarter  inch  every  second  or  two. 
The  Zenith  works  fine  with  a  VIC,  but  can't  be 
used  with  a  64.  Turning  off  the  automatic  fine 
tuning  has  no  effect.  Is  there  a  hardware  or  soft- 
ware fix  available? 

Joe  Toman ic 

littery  screens  can  often  be  fixed  with  a  single 
POKE  on  a  VIC  (POKE  36864,133).  But  there's  no 
simple  fix  for  vibrating  64  screens. 
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Several  readers  have  written  about  this  vrob- 
lem.  We  called  an  authorized  Zenith  repair  shop 
and  a  repairman  asked  if  the  television  loas  an  older 
model.  Apparently,  certain  older  TVs  (not  just  Ze- 
niths) have  jumpy  screens  ivheu  hooked  up  to  a 
computer.  Zenith  has  sent  technical  bulletins  about 
how  to  solve  the  problem  to  their  repair  shops.  A 
jumper  wire  inside  the  TV  must  be  cut,  but  it's  nof 
a  job  for  an  amateur.  Contact  a  local  TV  service 
shop  and  have  them  take  care  of  it. 

Win  It  Fit  On  The  Disk? 

I  have  disks  almost  completely  full  and  like  to  fill 
them  up  as  much  as  possible. 

Is  there  any  way  to  figure  out  how  many 
blocks  a  program  is  from  its  listing?  Also,  I've 
seen  that  many  commercial  games  are  exactly  66 
blocks  long.  Any  reason  for  this? 

Afshin  Livian 

There's  nothing  really  lorong  with  filling  up  disks,  un- 
less a  disk  is  physically  or  magnetically  destroyed  and 
you  have  no  backups  of  the  programs  or  files.  Also, 
the  disk  save-with-replace  command  has  problems 
handling  nearly  full  disks. 

Each  disk  sector  holds  256  bytes.  The  first  two 
point  to  the  rwxi  track  and  sector,  leaving  254  for 
your  own  use.  If  you  knmv  how  many  bytes  your  pro- 
gram takes  up,  you  can  divide  by  254  to  find  the 
7iumber  of  disk  blocks  it  will  use. 

FRE(0)  returns  the  nutnber  of  bytes  not  being 
used  for  the  program  and  its  variables.  You  can  clear 
out  tlie  variables  with  the  CLR  command— type  the 
letters  C-L-R,  ratlier  tlian  pressing 
SHIFT-CLR/HOME.  The  following  line  tells  you  how 
much  memory  is  not  being  used  by  the  program: 

CLR:PRINT  FRE(O) 

//  you  own  a  64  and  the  result  is  negative,  add 
65536.  Once  you  know  the  amount  of  free  memoiy, 
subtract  it  front  the  amount  of  BASIC  memonj.  A 
Commodore  64,  for  example,  lohen  just  turned  on  says 
38911  BASIC  BYTES  FREE. 

Let's  sai/  you  liave  a  Commodore  64  program  in 
memoni  and  CLR:PRINT  FRE(0)-\- 65536  results  in 
37192.  Subtract  from  38911  to  get  1719.  That's  how 
many  bytes  your  program  uses.  Divide  that  number  by 
254  and  the  result  is  between  6  and  7.  Thus,  your 
program  will  use  seven  blocks. 

Your  second  question  is  a  puzzler:  16K  is  a  nice 
even  number  in  macliine  language,  exactly  a  quarter 
of  64K,  but  calculating  (16*1024)/ 254  returns  64  and  a 
fraction.  A  16K  program  should  use  65  blocks,  not  66. 

Moving  Messages 

I  own  a  64  and  would  like  some  information  on 
how  to  get  a  message  to  scroll  across  the  screen. 
I've  seen  this  done  in  games  I've  bought, 

Kurt  Kunert 
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You  deserve  the  best.  You've  earned  it.  Now  reward  yourself  with  a  session  of  Night  Mission  PINBALL, 
the  most  reailstic  and  chaiienging  arcade  simuiation  ever  conceivedl  ■  Stunning  graphics  and  dazziing 

^ T— \  sound  effects  put  Night  Mission  PiNBALL  In  a  ciass  by  itseif.  Game  features:  muiti- 

^[^^„lNi^M  I  ball  and  multi-player  capabilities,  ten  dlHerent  professionally  designed  levels  of  play, 
^fflP'  •  *J  — *^      ^"'^  ^"  "''*°''  ^*^^^  '®*^  y°"  create  your  own  custom  modes.  ■  So  take  a  break  with 
\:x^  r°  *  a      s      Night  Mission  PINBALL  from  SubLOGIC.  Winner  of  Electronic  Games  magazine's 
^^"A       I      1983  Arcade  Award  for  Best  Computer  Audio/Visual  Effects. 


See  your  "dealer . . . 


or  write  or  call  for  more  Information. 


Order  Line:  800  /  637-4983 


LOGIC 

"^ --:ion 

713  Edgebrook  Drive 
Channpaign  IL61820 
(217)  359-8482  Telex:  206995 


Coarse  scrolling,  moving  characters  a  character  at  a 
time,  would  be  one  answer.  Position  the  cursor,  print 
a  CHR$(20)  to  delete  the  character  to  the  left  of  the 
cursor,  and  iiou'li  see  the  rest  of  the  line  scroll  to  the 
left.  To  move  a  line  of  characters  to  the  right,  print  a 
CHR$(148),  the  insert  control  character. 

Moving  characters  a  pixel  at  a  time,  smooth 
scrolling,  is  a  little  more  difficult.  You  can  use  custom 
characters  or  the  smooth  scrolling  registers,  but  a 
somnohat  easier  method  would  be  to  use  sprites. 

Sprites  don't  have  to  be  limited  to  players  or  ob- 
jects in  a  game;  you  can  just  as  easily  define  their 
shapes  to  look  like  words  or  phrases.  You  can  create 
your  own  library  of  characters,  or  PEEK  character 
ROM  for  the  shape  of  each  letter. 

Like  A  Telephone  Call 

What  in  the  world  is  an  interrupt? 

Brian  Weese 

Its  name  provides  a  hint — an  interrupt  is  like  an 
interruption.  For  example,  if  the  telephone  rings  while 
you're  reading  a  book,  you  would  save  your  place 
with  a  bookmark  and  answer  the  plwne.  When  the  call 
(interrupt)  is  finished,  you  return  to  the  book. 

In  a  64,  a  timing  chip  pulses  a  million  times  a 
second.  The  chip  that  runs  the  shoiv,  the  6510,  listens 
to  the  clock  and  follows  ML  instructions,  lohich  may 
take  two  or  more  clock  cycles  to  complete.  This  central 
processor  talks  to  memory  chips,  fetching  instructions 
for  calculations  and  moving  numbers  around  in 
memory. 

There's  another  chip  (the  Complex  Interface 
Adapter  #1,  or  CIA  for  short)  that  spends  most  of  its 
time  doing  nothing.  When  1/60  second  has  gone  by,  it 
sends  an  interrupt  request  (IRQ)  to  the  6510.  The  ' 
main  processing  chip  then  marks  its  place  in  tiie  pro- 
gram (xoitli  a  sort  of  computer  bookmark)  and  docs 
some  important  work  like  checking  to  see  if  a  key  has 
been  pressed  and  clicking  tlie  jiffy  clock. 

There's  one  more  kind  of  interrupt,  not  a  request, 
but  a  demand.  A  nonmaskable  interrupt  (NMI)  is 
similar  to  a  phone  call  that  requires  you  to  drop  your 
book  and  leave  the  house  for  an  ernergency.  Pressing 
RUN/SrOP-RESTORE  is  an  example.  The  computer 
doesn't  go  back  to  the  program,  it  drops  even/ thing, 
slopping  the  program. 

Using  advanced  techniques,  you  can  insert  your 
own  sliort  ML  programs  (wedges)' in  the  interrupt 
routines.  You  can  also  trigger  interrupts  to  iiappen 
wlien  sprites  collide  or  when  a  light  pen  sees  a  blip 
on  tlic  screen. 


A  Shortcut  For  Ending  Disk 
Chatter 

"An  End  to  Disk  Drive  Chatter"  from  "Gazette 
Feedback"  (December  1984)  is  one  of  the  most 
important  tips  you  have  printed.  If  used  consis- 
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tently,  it  solves  the  problem  of  the  disk  drive 
banging  when  commercial  software  is  loaded. 
But  it's  inconvenient  to  enter  the  line  every  time 
you  load  a  program.  Is  there  a  simpler  way  to 
make  it  run? 

Charles  C,  Badeau 

The  line  that  stops  disk  chatter  is  fairly  short;  all  it 
does  is  write  a  133  to  memory  location  106  inside  the 
disk  drive.  But,  yes,  there  is  a  shortcut: 

10  0PEN1,8,2,  "£,C,U,W' 

20  F0RJ=1T09 

30  READK:PRINT#1,GMR$(K) r 

40  NEXT :PRINT#l! CLOSE 1 

50  DATAl, 6, 6, 169, 133, 133, 106, 96, 120 

First,  insert  one  of  your  oion  disks  (do  not  try  this 
with  a  commercial  disk).  Enter  ami  save  this  program. 
Next,  type  RUN.  A  USR  file  with  the  name  "&C"  is 
created  on  the  disk;  think  of  it  as  short  for  "et  cetera." 
Before  loading  a  commercial  program,  insert  your  disk 
and  type  OPEN  1 5,8,1 5/'&C"  and  then  remove  your 
disk  and  load  the  commercial  software. 

If  a  file  begins  with  an  ampersand  (&)  and  is 
written  correctly,  OPEN  15,$,15,"&ffilename"  loads 
the  machine  language  program  from  the  file  into  the 
disk  drive  memory  and  automatically  runs  it.  Am- 
persand files  are  an  undocumented  feature  of  the  1541 
disk  drive. 

Why  Machine  Language? 

A  year  ago  I  retired  from  an  aircraft  company 
where  I  worked  on  engineering  programs  for 
mainframe  computers.  I  translated  a  program 
from  FORTRAN  to  Commodore  BASIC  and  it 
worked  fine.  But  sometimes  it  took  half  an  hour 
to  finish  the  calculations. 

I  got  interested  in  machine  language,  but  re- 
alized that  it  would  take  a  long  time  to  learn 
enough  to  make  the  program  run  faster.  Then  I 
bought  a  BASIC  compiler  from  Abacus,  It  com- 
piled my  BASIC  to  a  machine  language  program 
that  ran  in  four  minutes. 

If  the  compiler  will  make  BASIC  that  fast,  is 
there  any  reason  to  continue  learning  machine 
language? 

George  D.  Johnson 

There's  no  simple  answer  to  your  question.  A  com- 
piled BASIC  program  is  like  a  bicycle  with  a  motor. 
You  reach  your  destination  much  faster,  but  it's  still 
not  as  fast  as  an  automobile.  If  30  minutes  in  BASIC 
is  unacceptable,  but  four  minutes  after  compiling  is 
fine,  you  may  not  need  to  learn  machine  language. 
It  depends  on  your  goals. 

With  machine  language,  the  time  could  prob- 
ably be  reduced  to  less  than  a  minute,  especmlly  if 
you  -write  a  program  from  scratch,  rather  than 
'translating  from  FORTRAN  to  BASIC  to  ML.  But 
you  might  spend  hours  of  programming  and  debug- 
ging time  to  gain  the  additional  three  minutes.      Q 
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COMPUTEi's 

Gazette  Di^ 


Now  you  can  enjoy  the  exciting  programs 

from  COMPUTEI'S  Gazette  on  a 

ready-to-run  disl< 


•/^■f«' 


Every  month  you  can  receive  COMPUTEi's 
Gazette  Disk,  which  includes  the  fascinat- 
ing and  challenging  programs  published 
in  the  corresponding  issue  of  COMPUTEi's 
Gazette,  ready  to  load  on  your  Com- 
modore 64  or  VIC-20, 

The  5^/4Hnch  floppy  disi<  will  arrive  in  your 
home  in  time  for  you  to  enjoy  the  quality 
programs  of  COMPUTEi's  Gazette  without 
having  to  type  a  single  program. 


Tlmesavlng 

Using  COMPUTERS  Gazette  Disk  saves 
you  time.  Instead  of  spending  hours 
typing  in  each  program  from  COI^I- 
PUTE!'s  Gazette,  you  can  load  all  the 
fun  and  fascinating  programs  in  just 
a  few  minutes  with  the  Disk,  You 
tiav©  more  time  to  enjoy  Budgeteer, 
Mystery  at  tvlarple  Manor,  Vocab 
Builder,  and  many  other  exciting 
games  and  applications. 


Inexpensive 

And  COMPUJEI's  Gazette  Disk  is  in- 
expensive, only  $69,95  for  a  one-year 
subscription.  That  means  the  Disic 
costs  you  $5,83  a  month,  a  savings  of 
55  percent  off  the  single  disk  price  of 
$12.95.  And  what  price  con  you  put 
on  the  hours  of  typing  time  you 
save? 


COMPUTirs 
^M^MTWm  DISK 


Convenient 

COMPUTEi's  Gazette  Disk  gives  you 
access.  As  soon  as  you  read  about 
new  and  chollenging  program  in 
CO/^PUTE.i's  Gazette,  you  can  load 
the  Disk  and  begin  usng  it  immedi- 
ately— the  Disk  is  ready  when  you 
are. 


Risk-Free 

All  Disks  are  fully  tested  before 
they're  shipped  to  you.  And  full 
documentation  for  oil  programs  is  in 
the  corresponding  issue  of  COf^- 
PUTEI's  Gazette.  But  if  you  should 
have  a  problem  with  a  disk,  just  coll 
toll  free  800-334-0868  and  o  member 
of  our  Customer  Service  Staff  wiii 
assist  you. 


Enjoy  the  quality  programs  from  COMPUTEi's  Gazette  on  the 
convenient,  ready-to-use  COMPUTEi's  Gazette  Disk. 

To  order  COMPUTEi's  Gazette  Disk 

Call  toll  free  800-334-0868  (in  NC  call  919-275-9809)  Of  mall  your 
prepaid  coupon  to  COMPUTEi's  Gazette  Disk,  P.O.  Box  901, 
Farmlngdale,  NY  11737 

Individual  Issues  of  the  Disk  are  available  for  $12.95  (plus  $1.00 
shipping  and  handling.)  Call  800-334-0068  to  order. 


YES!  I  want  to  save  time  and  money.  Please  enter  my 

subscription  to  COMPUTEi's  Gazette  Disk. 


D  Save  55%  off  the  single 
issue  price.  1  year  subscrip- 
tion, $69.95 

All  Disk  orders  must  be  prepaid. 

D  Payment  enclosed  (check  or  money  order) 

D  Ctiarge    D  MasterCard    Q  Visa    D  Arriertcon  Express 

Acct.  No. Exp.  Dote  ___^ 

Signature  

Nam© 

Address  

City 


n  Save  even  more!  2  year 
subscription,  $129.95 


.  Zip 


state 

(Oufsicfs  U.S.  ond  Conadc,  oda  S34.00  pe(  yacK  to  sh^splrta  ortO  tondiinQ,) 
PFoos©  olEow  4-6  weeks  for  delrvery. 
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DIGITAL 
DESIGNS 

GowputeiL  G/oOpfocs 


Kathy  Yakal,  Feature  Writer 

We've  come  a  long  wa.Y  since  Pong,  the 
first  computer  videogame.  Computer- 
generated  graphics  are  making  today's 
games  look  much  more  realistic.  And 
they're  revolutionizing  imagery  in  art, 
science,  television,  and  many  other 
fields.  In  the  next  decade,  with  the  help 
of  new  hardware — and  the  vision  of 
those  exploring  new  ways  to  expand 
existing  technologies — we'll  see  this 
evolution  continue. 


Probably  a  day  doesn't  go  by  in  your  life  when  you  don't 
see  computer-generated  images.  Computer-enhanced  pic- 
tures are  used  to  predict  the  weather  and  find  oil.  They're 
used  extensively  in  medicine  to  help  cure  disease  and 
better  understand  the  way  the  human  body  works.  Film- 
makers use  them  to  create  images  that  weren't  possible 
before  and,  more  recently,  artists  are  using  them  to  create 
comic  books.  Computer-generated  graphics  are  allowing 
people  in  almost  every  field  to  better  understand — and  in 
some  cases,  to  alter — the  world  around  us. 
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Research  on  the  uses  of 
computer  graphics  in  these  areas 
has  been  going  on  since  the 
days  when  computers  filled  en- 
tire rooms.  But  in  the  late  six- 
ties, young  employees  at  elec- 
tronics companies,  as  well  as 
students  at  major  American  uni- 
versities, were  creating  graphics 
for  another  purpose:  games. 


The  earliest  video  entertain- 
ment available  to  the  masses 
was  Nolan  Bushnell's  Pong,  a 
simple  ping-pong  style  arcade 
action  game.  Players  simply 
used  an  onscreen  paddle  to 
bounce  a  white  "blip"  back  and 
forth.  Bushnell  built  the  game 
into  a  single-purpose  console 
and  asked  permission  to  put  it 


in  a  pizza  parlor  to  test  public 
reaction.  As  the  story  goes,  the 
machine  broke  after  a  week. 
When  it  was  taken  apart  for  re- 
pair, the  problem  was  obvious: 
the  coin  box  was  too  full  of 
quarters  to  accept  any  more. 

Bushnell  founded  Atari  to 
start  mass-producing  the  game 
machines.  As  microprocessors 


became  less  expensive  and  eas- 
ier to  obtain,  videogames  moved 
into  homes  in  the  form  of  the 
videogame  machine.  As  they 
were  replaced  by  multipurpose 
home  computers,  thousands  of 
software  developers  began  to 
stretch  the  graphics  capabilities 
of  the  tiny  chips. 


At  about  the  same  time  that 
Nolan  Bushnell  was  ready- 
ing his  new  invention,  nuclear 
physicist  Melvin  Prueitt  was 
writing  his  dissertation  on  mo- 
lecular dynamics.  He  needed  a 
way  to  remove  extraneous  lines 
from  some  of  his  drawings,  and 
his  knowledge  of  computers  al- 
lowed him  to  write  programs 
that  would  do  that. 

But  as  he  continued  his 
work  at  Los  Alamos  National 
Laboratory,  he  found  himself 
drawn  more  and  more  to  experi- 
menting with  computer  graphics 
to  produce  theoretical  designs. 
And  when  some  of  those  pic- 
tures started  popping  up  on 
book  covers,  he  decided  to  de- 
vote himself  to  that  kind  of 
work  full  time, 

Prueitt  had  realized  that 
scientific  data — properly  dis- 
played-— can  be  quite  aestheti- 
cally pleasing,  A  young  scientist 
was  being  lauded  as  an  artist,  a 
pioneer  in  the  field  of  computer 
art. 

Several  of  Prueitt's  cre- 
ations, along  with  those  of  other 
artists  and  scientists,  were  re- 
cently compiled  in  Art  and  the 
Computer  {1984,  McGraw-Hill), 
a  collection  of  computer- 
generated  designs  which  shows 
the  range  and  vision  of  today's 
computer  graphics  pioneers. 

Though  a  few  of  the  book's 
pictures  were  produced  on 
home  computers,  mini-  and 
mainframe  machines  are  re- 
quired for  sophisticated  state-of- 
the-art  graphics.  "The  main 
problem  is  not  really  the  soft- 
ware in  this  case,  but  the  hard- 
ware," says  Prueitt.  "The  home 
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Designers  at  Raster  Technol- 
ogies, manufacturers  of  color 
graphics  controllers,  created 
these  pictures  using  a  Prime 
750  (a  minicomputer).  Spheres 
in  a  Warped  Pool  (on  previous 
page)  and  Ocean  (top  photo) 
were  done  by  David  P.  Kirk. 
A  Study  in  Surfaces  (bottom 
photo)  by  Olin  G.  Lathrop. 
(Photos  courtesy  of  Raster  Technologies,  Inc.) 


computers  don't  usually  have 
good  enough  resolution  to  pro- 
duce the  kinds  of  pictures  you 
want.  But  as  that  improves, 
you'll  see  people  doing  some 
pretty  fantastic  things  on  their 
homo  computers. 

"If  you  can  close  your  eyes 
and  imagine  a  beautiful  scene, 
the  question  is.  How  do  you  pro- 
duce that  scene  so  that  someone 
else  can  see  it?  If  you're  talented 
with  a  paintbrush,  you  get  out 
your  brush  and  spend  several 
weeks  trying  to  create  that 
scene.  If  you're  not  that  kind  of 
artist,  then  you  just  keep  it 
inside. 

"But  if  you  can  conceive  of 
pictures  and  also  do  the  math- 
ematics, then  you  can  program  a 
computer  to  produce  that  pic- 
ture so  other  people  can  see  it.  I 
guess  if  you're  just  a  pure  math- 
ematician and  don't  have  any 
artistic  feeling  for  anything. 


then  you  probably  wouldn't  be 
able  to  create  a  mental  image. 
So  you  need  to  both  be  able  to 
conceive  of  something,  and  then 
reduce  it  to  a  computer  program 
that  can  produce  the  picture." 

Which  is  not  to  say  that 
you  must  necessarily  be  a  tal- 
ented programmer  to  create 
computer  art.  Graphics  soft- 
ware— even  digitizing  sys- 
tems^ — are  available  for  home 
computers.  Jack  Nichols,  art  di- 
rector for  software  publisher 
Mindscape,  believes  those  tools 
make  computers  acceptable  to 
artists  who  have  an  aversion  to 
the  machines, 

"I  don't  think  of  them  as 
computers.  I  think  about  them 
like  I  would  a  stick  of  charcoal 
or  an  oil  paint  brush  or  an 
acrylic  medium.  The  more  I'm 
around  them,  the  more  1  find 
they're  just  a  plastic  box  you 
can  beat  on," 


Filmmakers  have  been  ex- 
panding frontiers  of  com- 
puter graphics  for  years  to 
create  visual  effects  never  before 
possible,  It's  not  surprising,  then, 
to  see  movie  studios  getting  into 
the  videogame  business. 

David  Fox  joined  the 
newly  formed  games  division  of 
movie  studio  Lucasfilm  in  1982. 
"We  started  experimenting  with 
the  Atari,  the  idea  being  to  just 
create  throwaway  games,"  Fox 
recalls.  "Partway  through  the 
project,  we  realized  the  games 
were  too  good  to  throw  away," 

Fox  was  sharing  an  office  at 
the  time  with  Loren  Carpenter, 
who  had  extensive  experience 
with  computer  graphics.  Car- 
penter thought  they  might  get 
some  interesting  results  by  us- 
ing fractals — a  mathematical 
principle  not  yet  exploited  by 
software  authors — to  develop 
the  game's  landscape.  The  result 
was  Rescue  on  Fractalus  (pub- 
lished by  Epyx). 

The  theory  of  fractals  isn't 
new.  "It's  just  that  no  one  had 
done  it  before,"  says  Fox.  But 
it's  an  example  of  the  kind  of 
research  being  done  to  move 
one  step  closer  to  even  more  re- 
alistic computer  graphics.  The 
next  big  step,  though,  is  already 
here:  the  new  generation  of 
computers,  the  16/32-bit  ma- 
chines based  on  Motorola's 
68000  microprocessor  (Apple's 
Macintosh,  Commodore's 
Amiga,  and  Atari's  ST). 

"With  the  16-bit  machines, 
we  can  take  what's  been  done 
before  and  make  it  run  with  a 
faster  frame  rate,  more  colors, 
and  higher  resolution,"  says 
Fox. 


But  that  doesn't  mean  we 
have  to  reinvent  the  wheel, 
according  to  Jack  Nichols  of 
Mindscape.  "We  don't  have  to 
do  another  Space  Invaders,  or 
any  of  those  other  things  that 
captivated  audiences." 
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MAKES 
GREAT  COFFEE!! 


The  1541  is  the  slowest  disk  drive  on  planet  earth. 
Even  simple  operations  seem  totake  forever.  Quickloaders. 
and  Fastloaders  that  software-patch  the  operating  system 
are  vulnerable  to  being  knocked  out  of  memory,  rendering  theni  "^^ 

totally  useless.  Even  Flashier  products  that  require  pemianent 
modifications  to  the  64  and  1541  can't  compete  with  the  blinding 
speed  of  STAR  DOS. 

STARDOS  accelerates  every  {yes,  we  said  every)  function  of  the  1541  disk  drive. 
Other  fast  loaders  only  load  PRG  files  faster.  STARDOS  also  speeds  up  SEQ,  REL,  USR 
.  and  DIRECT  ACCESS  files.  Everything  including  FORMAT,  VERIFY,  SCRATCH,  VALIDATE, 
f-  INITIALIZE  and  COPY  are  much  faster.  In  addition  STARDOS  adds  a  vast  array 
I  of  easy  to  use  commands  and  utilities  all  at  the  touch  of  a  key. 


A  sampling  of  STARDOS  features: 

•  Accesses  ALL  types  of  files  up  to  1,000%  faster! 

•  Saves  up  to  300%  faster  than  normal  {wHh  extended  ' 
verify) 

DOES  NOT  CHANGE  THE  SPEED  AT  WHICH  THE 
DRIVE  MOTOR  SPINS 
-  Makes  your  1541  MORE  RELIABLE  and  LESS  PRONE 
TO  BREAK  DOWN  or  OVERHEAT! 
STARDOS  is  fully  expandable  for  multiple  fast 
disk  drives 

Easy  (5  minute)  plug  in  installation.    User  friendly 
manual 

100%  compatible  with  software  and  serial  bus 
peripherals 

Adds  years  of  life  to  your  disks  and  drive  in 
reduced  wear 

Cures  a  number  of  bugs  in  the  Commodore  64  and  1541 
disk  drive  including  : 

The  damaging  'Head  Knock'  that  can  mis-align       ,  , 

your  1541 

-  The@:  Save  with  replace  bug!! 
The  Editor  lockup  bug 


Harness  the  full  (jower  of  your  disk  drive  with  the 

built  in  DOS  wedge 

Lock/unlock  files  and  protect/un protect  disks  from 

the  keyboard 

Powerful  sector  editor  allows  direct  viewing  of  diskette 

Upgrades  computer  and  drive  to  the  latest  Commodore 

specifications 

Instant  siccess  to  the  build  in  mini-wordprocessor 

for  short  notes  and  memos 

Built  in  copier  copies  alt  file  types  (even  relative) 

easily  and  effectively 
'  Built  in  disk  duplicator  copies  an  entire  diskettte 

in  less  than  3  minutes 

Fully  expanded  machine  language  monitor,  always  ,' 
.  on  line 

Quality  hardware.  Full  120  day  repair  or  replace 

wan-anty  " 

•  Satisfaction  guaranteed  or  money  back— no  questions 
asked 

•  (Oh,  by  the  way,  we  lied,  STARDOS  makes  LOUSY 
COFFEE) 


Simply  the  beSt.  $74.95 
[Take  advantage  of  our  introduction  special  at  $64.95] 


Personalize  your  064!   for  a  $10  (non-refundable)  cfiarge 
we  will  include  a  21  cfiaracter  power-on  message  with! 
/our  favorite  screen,  border  and  text  colors.  Example: 
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WRtTE  OR  PHONE 


STikRPOmr  SOFTWARE 


Scar  Route  1 D 


Gazelle.  CA  96034 


[916J435-2371 


Background, 


Tex  I,    Qrjtt, 


Write  of  phone  for  additional  information. 


■  Tractemart  o!  CofTiniackJTt!  Busjnass  h/.:jc^ines 


When  ordering  by  mail: 

•  $64.95  +  3.00  shipping 

•  $64.95  +  4,00  COD  orders 

•  Shipping  out  of  USA  S6,00 


•  Calif,  residents  add  6%  sales  lax 

•  VISA  or  Mastercard  accepted 
Please  allow  4-6  weelfs  tor  delivery. 


W          BOISE 

'^^^^^^^I^h^^^^^^^^b^^^^^^^^^^^^^^^^^^^^^^^^^^^hlL— 
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All  photos  coiinesy  of  The 

Weather  Channel,  Artists: 

Mike  Scearce  (upper  rvvo 

photos,  lower  left)  and 

Paul  S.  Newman  (lower 

center  and  right). 


The  Weather  Channel  uses  computers  for  creating  more  than  weather  maps  and 
satellite  photos.  About  95  percent  of  its  images  are  electronically  produced,  savrs  an 
director  Eddie  Terrill.  Using  state-of-the-art  graphics  systems  like  the  Quantel 
Paintbox  has  resulted  in  numerous  broadcast  awards  for  superior  design. 
Beyond  that,  automating  many  of  the  station's  functions  allows  meteorologists 
to  concentrate  more  on  something  else:  predicting  the  weather. 


Rather,  the  new  computers 
will  move  us  closer  to  being 
able  to  do  at  home  what  Melvin 
Prueitt  does  on  his  computers  at 
Los  Alamos — and  beyond.  "Al- 
ready, in  fact,  I  see  paint  sys- 
tems and  things  emulating 
systems  that  I've  spent  $150,000 
for,"  says  Nichols. 

"I'm  very  selfish  on  this  or- 
der. I  want  all  the  resolution  I 
can  get,  all  the  colors  I  can  get.  I 
see  these  new  machines  giving 
me  definable  palettes,  and  not 
restricting  me  to  the  number  of 
colors  they  give  me," 

And  that  kind  of  flexibility 
makes  the  computer  medium 
more  acceptable  to  him  as  an 
artist.  "That  freedom  lets  me 
just  get  in  and  zip  around.  I 
don't  care  if  they  want  me  to  do 
it  with  a  mouse  or  a  joystick  or 
a  tablet  or  by  talking  into  a  mi- 
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crophone.  I  don't  care  how  they 
get  me  there  because  I'll  draw 
with  my  foot  if  that's  what  it's 
going  to  take  me  to  do  it." 

By  providing  such  artistic 
satisfaction  and  maneuverability 
to  the  designers  of  software,  the 
consumer  ultimately  benefits. 
"What  we're  aiming  for  is  an 
experience  that  people  can  have 
when  they  play  a  game  that 
makes  them  feel  like  they're 
really  in  the  environment.  I 
know  I  want  something  in  my 
house  that  can  do  that,"  says 
Lucasfilm's  Fox. 

So  how  long  will  it  be 
before  we  see  images  on  com- 
puter screens  that  make  us  think 
we're  watching  television?  That 
can  be  done  now,  says  Fox,  but 
not  in  realtime.  To  create  a  pic- 
ture like  that  on  a  fairly  large 
computer  can  take  hours.  And  it 


could  be  another  ten  years,  and 
a  few  more  generations  of  micro- 
processors, before  people  can  do 
that  in  their  homes. 

One  thing  it  takes  to  make 
pictures  look  real  is  a  process 
called  anti-aliasing,  a  blending 
of  the  boundaries  wherever  two 
colors  meet  on  a  design.  If  a 
computer  cannot  generate 
enough  shades  of  each  color  to 
do  that,  edges  look  stair-stepped 
instead  of  smooth.  Fox  looks  for 
computers  to  contain  specific 
chips  for  just  that  function. 

Another  boon  would  be  the 
use  of  CD  ROM's  in  future  com- 
puters. A  CD  ROM  is  a  read- 
only memory  device  that  uses  a 
compact  disc  format  for  digital 
information.  Currently,  CD  ma- 
chines are  available  as  music 
systems.  If  a  home  computer 
were  interfaced  with  a  compact 
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Commodore  1530  Datasette 

^H*         Retails  for  '59'' 

This  is  new,  fully  warranted 
Commodore  product. 

Only  500  are  available  at  this  price. 

Even  if  you  have  a  disk  drive,  don't  miss 

this  offer.  Remember  alignment  problems? 

Your  drive  may  go  out  just  when  you 

NEED  it  to  save  data! 

ABBY^S  SPECIAL  BONUS 

To  The  First  100  To  Order 

Three  FREE  15-minute 
Maxell  high  quality  tapes. 


(Retail  $1.95  ea.) 


Dealer  inquiries  invited. 


Order  Line  Customer  Service 

1-800-282-0333  iwi  f  in  «  „  7  „  ™  .  q„,  im  ft  1-513-879-9699 

ORDERS  ONLVt  Sol..  Per.on««l  Do  "''  ^^  ^""-^  P*"'  ®«*-  ^""^  ^ 

Not  Have  Information  on  37  s.  Broad  Street,  Fairbom,  OH  45324 

Previous  Ordors  or  Product  Specs. 

Prepaid  orders  over  «50  receive  free  shipping,  UPS,  continental  US.  No  waiting  period  when  paid  by  credit  card, 
certified  check  or  money  order.  Add  $2  shipping  and  handfing  on  orders  under  $50.  Add  $S  for  COO  orders.  $15    IMnitHt 
Minimum  for  VISA/MC.  Hardware  requires  additional  freight  charges.  Ohio  residents  add  5.5%  sales  tax.  All  items    ^     ^ 
J  subject  to  availability  and  price  change. 


disc  player,  it  would  add  over 
500  megabytes  of  storage  space. 
(Most  CD  players  have  jacks  la- 
beled "For  future  expansion"; 
this  is  one  possible  use.) 

Besides  the  obvious  advan- 
tage of  that  much  extra  storage 
space  (you  could  literally  store 
encyclopedias  on  disks),  the 
entertainment  possibilities  are 
tremendous,  "You  could  store 
precomputed  images — the  ones 
that  take  hours  to  produce — and 
then  bring  them  up  in  a  game 
so  you  get  really  nice  images," 


says  Fox.  "It's  a  way  to  force  the 
small  computers  to  do  more." 
Another  popular  form  of 
home  entertainment  may  also 
become  a  part  of  your  computer 
system:  the  video  cassette  re- 
corder (VCR).  "When  these  ma- 
chines talk  to  my  VCR  at 
home — and  I'm  sure  they  will — 
I  see  me  being  able  to  freeze  a 
frame  and  grab  it  from  my  VCR, 
and  my  computer  will  under- 
stand that,"  says  Nichols.  "I  see 
that  as  setting  up  horizons  that  I 
can  ram  around  in." 


All  photos  courtesy  of  Melvin  L.  Prueitt,  Motion  Picture  Group, 

Los  Alamos  National  Laboratory 


All  of  these  new,  powerful 
tools  may  bring  forth  hidden 
talents  from  unexpected  sources, 
says  Prueitt.  "1  think  that  what 
you're  going  to  see  is  that  peo- 
ple who  are,  by  nature,  let's  call 
it  spiritually  artistic,  the  kind  of 
person  who  appreciates  beauty, 
who  likes  to  see  beautiful  land- 
scapes or  spend  hours  in  muse- 
ums looking  at  pictures.. .maybe 
those  people  don't  have  the  co- 
ordination to  be  able  to  produce 
that  on  a  piece  of  canvas,  but 
it's  inside  of  them. ..this  is  the 
kind  of  person  who  I  think  will 
be  brought  forth  by  computers, 
Whether  they're  traditional 
kinds  of  artists  or  not,  they're 
artistic  inside  and  they'll  be  able 
to  produce  art." 
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BEFORE  LOADfWG  YOUR  SOFTWARE 
MAKE  A  BACKUP  COPY  \X^H 


Wlttl 


THE  AUTOMATIC  DISK  BACKUP 
SYSTEM  FOR  YOUR  64  &  1541  DRIVE! 


Aciuaify  copies  a  FULL  disk  in  only  3  MINUTESI 
Easiest  to  use -TOTALLY  automatic  copy  i/tility 
NEW  Auto-Sensor  detects  and  copies  haff-tracl<s 
Breaks  through  LATEST  protection  schemes 
3  copiers  in  II  Includes  FAST  Copier,  VARI-SECTOR 
Copier,  and  HALF-TRACK  Nibbler 
Copies  normal  S  HALF-TRACKS  up  to  track  40 
NEW  sync-seeking  logic  reduces  copy  time 
100%  machine  code  for  fast,  RELIABLE  operation 


NO  analysis  required,  just  swap  disks,., &  NO  damaging 
drive  knock  during  errors,  format,  or  copying 
Detects  &  DUPLICATES  extra  seaors,  hidden  ID'S, 
altered  headers,  frequency  &  track  density 
All  copiers  AUTOftMTICALLY  put  "errors"  on  backup 
UNLOCKS  protected  disks  for  backup  copying 
FASTEST  &  most  advanced  backup  copier  you  can  buy 
Writes  errors  20,  21,  22,  23,  27,  29  WHILE  COPYING) 
Transforms  your  1541  into  a  SUPER-FAST  copy  drive! 
PRODUCT  SUPPORT  tel,  #,  revisions,  and  upgrades 


ONLY 


$49.95 

for  entire  system 


UP  TO  4  TIMES  FASTER  THAN  OTHER  COPIERS! 


TO  Ode  CALL  805-687- 1541  ext.  64 

Technical  line  805-682-4000  ext  99 


DISKMAKER  PAYS  FOR  ITSELF  THE  FIRST  TIME  YOU  USE  ITI 


M6j  Siaie  Sweet  -  Suite  IVl  lA  •  Sany  B.\ama  •  CA  93)05 


Funnies  of  the  future?  First  Comics,  of 
Evanston,  lUinois,  has  produced  the 
first  comic  book  created  on  a  micro- 
computer. Artist  Michael  Saenz  drew 
Shatter  on  an  Apple  Macintosh,  then 
added  color  to  each  frame. 

The  Macintosh  represents  a  major 
step  in  the  evolution  of  computer 
graphics,  says  First  Comics'  Michael 
Gold,  because  of  its  affordabiliiy,  case 
of  use,  and  high-resolution  graphics 
capabilities.  "The  Macintosh  is  a  vcr)' 
easy  machine  to  use,"  he  says.  "For  art- 
ists, who  want  to  minimise  interfer- 
ence, that's  ver>'  important," 


Fractals 

These  figures  illustrate  how  fractals  work. 
Line  A  branches  off  at  a  50 -degree  angle  to 
form  a  Y  intersection  (the  two  shorter 
lines  are  2/3  the  length  of  A).  By 
continuing  the  pattern,  a  tree-like 
structure  is  formed. 
(Fractals  created  by  staff 
artist  Lee  Noel.)  ^/"'^       \>/ 


The  Iac>'  coastline 

pictured  below  was 

created  by  breaking  a  line 

segment  into  four  equal 

parts,  then  letting  that  pattern 

continue  in  each  of  the  parts. 

Though  you  can  still  make  out  the 

original  shape  in  the  fourth  drawing, 

funher  steps  would  make  it  harder  to 

distinguish. 


Fractals  were  used  in  the  development  of  Rescue  on  Practalus 
to  generate  the  constantly  changing  landscape.  Had  the  design  team 
at  Lucasfilm  Games  used  more  traditional  programming  methods, 
the  program  would  have  taken  up  more  memory,  and  each  individual 
change  in  scenery  would  have  had  to  be  painstakingly  plotted — 
which  means  the  resulting  graphics  may  have  been  much  cruder.    (Qt 
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SUMMER  SPECIAL  $74.95  CDI 


Compuler  Devices  Int'l 
1345-A2  Doolittle  Drive 
San  Leandro,  CA  94577 
(415)633-1899 

CALL  TODAY  TO  ORDERI 


ANOTHER  MASTERPIECE 

The  Programmer  of  DI-SECTOR"  has  done  it  AGAIN 


DUAL  DRIVE 

MSD 

SINGLE 

1541 

TWO  DRIVES 

1541 

Dealer 

Inquiries 

Welcome! 


FOR  THE  COMMODORE  64 


•  Automatic  back-up  of  neaf  iy  ail  protectad  disks  In  88  Second^ 

•  Using  unique  track  anaiyzatlon  process,  protection  schemes  are  treated  as  normal 
data  gIvInQ  you  an  original  back-up. 

•  Equipped  witti  Special  Auto-Back-upi" 

•  FASTEST  single  drive  back-up  ever  made,  less  than  2  Minutest 

•  Backs-up  all  standard  disks  In  only  3  Passest 


•  Automatically  backs-up  a  standard  disk  in  only  35  Sscontfsf 

•  Also  equipped  witti  Special  Auto- Back- up" 

**SPECIAL 

Auto- Back-up  Alter  booting  up  the  computer  is  no  longer  necessary,  and  may  be 
disconnected  Tlie  drives  automatically  detect  the  disk  being  inserted  and  removed 
An  absolute  must  for  multiple  back-ups!f! 
All  routines  are  highly  reliable  and  include  full  verify  option. 


EASYTOUSEl 

ALL  ON  ONE  DISK 

ONLY  $29.95 

ADD  $3.00  SHIPPING  I 


VISA- 


yc^-^ 


Check,  Money 
Order,  VISA, 
MASTERCARD 

Accepted 
Add  S3.00  for 
CO.D's 


ALWAYS  SAME 
DAY  SHIPPING 


BASEMENT  BOYS  SOFTWARE 


P.O.  Box  30901     Porliand.  OR  97230-0901 


(503)  256-5506 


HINTS&TIPS 

BASIC  Shortcuts 


If  you've  discovered  a  clever  limesaving 
technique  or  a  brief  but  effective  program- 
ming snortcut,  send  it  to  "Hints  &c  Tips," 
c/o  COMPUTEI's  GAZETTE.  If  we  use  it,  we'll 
pay  you  $35.  Due  to  the  volume  of  items 
submitted,  we  regret  that  we  cannot  al- 
ways reply  individually  to  submissions. 


Some  Ideas  For  Beginners 

Christophe  Robin 

To  make  a  program  run  faster:  •  use  NEXT  rather 
than  NEXTX  or  NEXTR;  •  don't  put  REMs  inside 
FOR-NEXT  loops;  •  use  variable  names  of  one 
letter,  the  more  characters  in  a  variable  name, 
the  slower  the  program  runs;  •  write  several 
statements  on  the  same  line,  separated  by  colons; 
•  when  doing  a  lot  of  calculations,  use  variables 
rather  than  numbers  (X=Y*Z  instead  of  X=5*130). 

[f  you're  writing  a  program  that  contains 
POKEs  or  SYSes,  save  it  to  tape  or  disk  before 
running  it.  [f  used  improperly,  these  commands 
can  lock  up  the  computer  and  you'll  lose  the 
program. 

When  a  disk  drive  makes  crackling  sounds 
and  the  red  light  is  blinking,  you  may  have  a 
disk  that's  stuck  in  its  envelope.  Remove  the 
disk,  put  a  couple  of  fingers  in  the  middle,  and 
gently  rotate  it  a  turn  or  two.  You  may  loosen 
the  disk  enough  to  make  it  work. 

A  long  name  for  a  disk  program,  like 
"DISKREADWRITE"  gives  you  more  information 
about  what  the  program  does,  but  may  be  diffi- 
cult to  remember.  A  shortcut  is  to  use  an  asterisk 
(*)  as  a  wildcard.  LOAD  "DI*",8  will  load  the 
first  program  that  starts  with  the  letters  "DI,"  If 
there  are  other  programs  beginning  with  "DI" 
use  something  like  LOAD  "DISK*",8  or  LOAD 
"D1SKREAD*",8. 

To  reset  your  computer  as  if  it  had  been 
turned  off  and  then  turned  on,  type  SYS64738 
on  a  64,  or  SYS64802  on  a  VIC. 

It's  a  good  idea  to  validate  heavily  used 
disks  once  in  a  while,  especially  after  you've 
scratched  several  files.  Enter  OPEN  15,8,15,"V0" 
and  (on  a  separate  line)  CLOSE  15.  This  causes 

28     COMPUTErs  Gaiene     August  1985 


the  drive  to  look  through  the  directory  and  mark 
which  blocks  are  being  used  for  programs  and 
hies. 

Taping  Before  Typing 

Milton  A.  Young 

Here's  a  tip  for  people  who  type  in  programs 
from  magazines.  To  minimize  errors,  dictate  the 
program  first  into  a  cassette  player.  Read  slowly 
enough  so  that  you  can  keep  pace  while  typing. 
Include  the  line  number,  program  line,  and 
checksum  number  for  "Automatic  Proofreader." 
Then  listen  to  the  tape  while  you  enter  the  pro- 
gram. It  helps  to  have  a  pause  button  on  the  tape 
player.  To  keep  from  getdng  bored,  I  usually  do 
20  to  30  lines  at  one  sitting  and  then  take  a 
break. 

Overall,  this  method  may  take  a  little  more 
time,  but  it  has  several  advantages.  First,  you 
nearly  eliminate  typing  errors,  which  means 
much  less  time  spent  looking  for  mistakes.  And 
when  you  do  mistype  something,  you  can  listen 
to  the  tape  while  you  check  the  lines  on  the 
screen.  It's  even  a  good  way  to  learn  program- 
ming. For  some  reason,  listening  to  yourself 
reading  program  lines  gives  you  a  better  under- 
standing of  how  the  program  works. 

Defined  Equations 

Paul  Shaughnessy 

The  DEF  FN  command  allows  you  to  define  a 
complex  calculation  as  a  function  with  a  short 
name,  DEF  is  short  for  DEFine  and  FN  means 
function,  so  it's  actually  a  function  that  creates  a 
brand  new  function,  like  establishing  a  new 
keyword  in  BASIC; 

lODEFFN  A(X)  =  (S*X)-10 

If  you  place  this  funcrion  definition  at  the 
beginning  of  a  program,  you  can  later  multiply 
by  five  and  subtract  ten,  with  function  "A" — 
PRINT  FN  A(20)  or  K  =  FN  Ag),  for  example.  In 
this  simple  function,  one  number  comes  in  and 
another  goes  out,  although  it's  possible  to  define 
functions  that  operate  on  more  than  one  value. 


The  world's  first 
Electronic  University 


Now,  for  the  first 
time,  you  can  take 
real  courses,  from 
live  instructors  all  over  the 
country,  in  your  home  or  office,  on 
your  own  personal  computer.  Tune-in  to 
lectures  and  interactive  seminars  presented  by 
renowned  experts;  arrange  for  private  tutors  or 
special  courses  for  your  children  that  accelerate 
learning;  and  access  an  Electronic  Library  of 
unlimited  information,  which  includes  52 
popular  Data  Base  Services.  You  can  even  earn 
college  and  graduate -level  credit  through  the 
system,  with  the  added  convenience  of  working 
at  your  own  pace,  within  your  own  schedule. 
As  little  as  $79.95  provides  your  entire  family 
with  lifetime  enrollment  in  the  Electronic 
University,  and  brings  an  expanded  and  con- 
tinuing list  of  courses  into  your  home.  Enroll- 
ment Packages  are  available  for  IBM®, 
Apple®,  and  the  Commodore®  64. 

THE  ELECTRONIC  UNIVERSITY 

TeleLearning  Systems,  Inc. 

505  Beach  Street,  San  Francisco,  CA  94133 

415/928-2800 


f  you  are  interested 
in  earning  college 
credit  or  a  degree, 
universities  and  colleges 
throughout  the  country 
offer  their  courses  on  the  Electronic 
University  network,  and  feature  experienced 
educators  who  will  communicate  with  you 
on  a  one-to-one  basis  .  .  .  If  your  interest  is 
business,  an  array  of  field-specific  courses 
are  offered  through  Professional  Associations 
and  colleges,  in  addition  to  computer  courses, 
career  development  programs,  and  training 
courses  for  employees  .  .  .  And  the  entire 
family  will  benefit  from  our  Personal  Achieve- 
ment classes,  an  enlarged  course  listing  for 
children,  and  our  24-hour  Electronic  Library. 
In  other  words,  the  Electronic  University 
provides  a  vast  and  useful  selection  of  courses 
and  programs  for  all  family  members.  See  our 
catalog  for  a  complete  listing,  or  call  for 
more  information: 

800-22LEARN  or 

800-44LEARN  in  California 
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Now,  to  add  a  little  twist  to  DEF  FN,  we  can 
add  another  equals  sign  and  a  number: 
10  DEF  FN  A(X)=(5*X)-10=20 

All  of  a  sudden,  we  have  a  defined  equation. 
The  first  equals  sign  is  part  of  the  DEF  FN  com- 
mand, the  second  equals  sign  says  we're  going  to 
compare  the  left  half  against  the  right  half  of  the 
equation.  The  function  will  return  a  zero  if  the 
equation  is  false,  minus  one  if  it's  true,  as  you 
can  see  in  this  example.  (The  answer  to  this  sim- 
ple equation  is  6.) 

10  DEF  FN  A(X)=(5*X)-10  =  20 

20  FOR  J-1  TO  10:PRINT  J,FN  A(J>;NEXT 

There  are  several  variations  you  can  use  to 
make  defined  equations  more  flexible.  First,  you 
don't  have  to  limit  the  equation  to  one  variable; 
you  can  insert  additional  variables,  or  PEEKs  or 
other  defined  functions.  And  the  second  equals 
sign  could  be  a  less-than,  greater-than,  or  both. 
With  several  such  functions,  you  could  loop 
through  possible  answers  until  you  find  one 
number  that's  too  high,  another  that's  too  low. 
Then  loop  through  that  range,  using  a  smaller 
STEP  size,  until  you  find  the  answer  or  an 
approximation.  You  can  also  use  this  technique 
to  solve  diophantine  equations  (as  in  math  prob- 
lems like  "I  have  four  coins  that  add  up  to  37 
cents;  what  are  the  coins?").  ffl 
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CompuServe  Helps  You 
Get  The  Most  From  Any  Computer. 

Now  CompuServe  brings  you: 

■  Popular  CB  simulaior  ■  Round-lhe-dotk  shopping 

■  Eisy  new  EasyPloi '"  ■  interacttve  games  and  Irrvia 
ELECTRONIC  MAIL  ■  Electronic  airline  ticket 

■  Regularly  updated  investment  reservations 

slatistics  ■  Over  800  other  practicaj  and 

■  New  executive  newswire  fascinatiiig  options 
clipping  service 

lb  access  CompuServe,  you  need  a  CompuServe  Information  Ser- 
vices Subscription  Kit,  a  computer,  a  modem  and,  possibly,  easy-to-use 
communications  soitware. 
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nvngiirific  ON  LINE  TOCM 
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5i)!nslurt:  as  it  appears 
on  CTMlil  card 


Shipping     S2.50 
TOTAL 
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MAI! .  Ji):     CjmtpuScrvL-  IniunrLatlDn  .Services,  liKr. .  Consumer  Service  Order ifi;^ 

DeiMrtmenl,  nO.  Bra  1.477.  Columbus.  Oil  4326U 
TO  0I(1)ER  CUMPlKEmfK  LHKliLT  orlo  receivB  more  itifomialiim.  r.ill  «00-mMlB9 
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[say  Icepick],  a  revolutionary  new  concept  in 
software  de-protection  for  the  Commodore 
B4.  ISEPIC  is  not  a  disk  duplication  system, 
but  an  extraordinary  hardware/software 
combination  that  actually  bypasses  any  disk 
protection  scheme.  ISEPIC  captures  and 
saves  the  protected  program  as  it  runs  in  the 
B4's  memory,  this  "snapshot"  becomes  ac- 
cessible to  the  user  for  complete  inspection 
and  alteration.  From  this  image,  ISEPIC  can 
automatically  create  a  compact,  auto-booting, 
fast-loading  file  which  is  completely  un- 
protected and  self  contained. 

■6-    Copies  ALL  memory-resident  software 

ir    ISEPIC 'd  programs  load  many  times 
faster  than  originals 

it  ISEPIC  is  invisible  to  software— cannot 
be  defeated 

tc  Eliminates  drive  "knock"  due  to  antique 
protection  schemes— adds  years  of  life 
to  your  drive 

i^  Automatically  "cracks"  protected  pro- 
grams into  single,  auto-booting,  super- 
fast  loading  files 

•i^     Place  multiple  programs  on  a  single 
diskette 

it    Create  auto-booting,  fast-loading 
versions  of  your  own  programs 

■it  Cracked  programs  are  completely  self- 
contained  and  run  independently  of  the 
ISEPIC  adapter 

■sV    Copies  software  with  a  flick  of  a  switch 

<r    ISEPIC  comes  complete  and  ready-to- 
run,  just  plug  into  expansion  port 

■ir     Programs  cracked  by  ISEPIC  may  be 
used  on  MSD  or  4040  drives  as  well 
as  hard  disks  regardless  of  original  pro- 
tection schemes 

When  ordering  by  mail: 

*  S64.95    +    3.00  shipping 

'  S64.95    +    4.00  COD  orders 

*  Calif,  residents  add  6%  sales  tax 

*  VISA  or  Mastercard  accepted 

*  Shipping  out  of  USA  16.00 
Please  allow  4-6  weeks  for  delivery. 
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[910)435-2371 


SYMBOL  MASTER"" 

MULTI-PASS  SYMBOUC 

DISASSEMBLER 

FOR  THE  COMMODORE  64* 

disassembles  any  B502IB510 

machine  code  program  into 

beautilul  source 

•  Learn  10  program  like  the  c:^pem! 

•  Adapt  c:twring  progfaraa  lo  ytxT  neetb! 

•  Autom^ic  LABEL  ^cncniiiit}n. 

•  Outputs  source  ccvJc  U]fi  lo  dinV  fultjr  compaliblc 
wish  you:  MAF,/  PAL.'  CBM*  wf  DcvetppM*  m- 
dtnihlcf,  ready  forrc-a^^cmhly  unJftiiEin^l 

•  OutpuEs  rorTn^Kenl  ]L^Eln{t  lo^crten  und  pcinEer. 

•  AmoEiiatically  uses  NAMIiS  ivf  Krrnat  J,ump  (jl^le 
routines  und  Jill  ■ope^a(lIl^^y^(ellll  vjriablcs. 

•  Oeneraics  complcEc  citws-icfcrcnted  >ymhol  table. 

•  Rccugriizes  in:i4ntctii>n>  liidden  under  HIT 
instructions. 

■  100'^  nriai^hJnFcode  fof  hpeed. 

(Symbol  Master'"  is  noi  copy  pf«ccttd.) 

ORDER  NOWi  Available  on  ditlc  onl>'.  IntroCtuClory 

prifC  S49.93  postpaid  USA. 

*MA  Eisa  irodftnark  ofE&steni  Homt. 

PHl£  is  J  tmdemark  ofPiv-Unr. 

Cot^modoTT  64  U  a  truJcmuk  lifiJC^^t  a  a  irftiiffml 

trtkifmark  itfCu/rvTUTiiarrr 

PfVfti>p-64  ii  *i  jmtfr nmri  offtrmh  Silk. 


UNLEASH  THE  POWER  OF 

YOUR  COMMODORE  64 

WfTH  THE  ULTIMATE 

INTERFACE 

•  Ci>iitrt>l  &.  monitor  your  home  —  appliargeen,  lights  & 
security  iyncm 

•  Inlcllinently  (ronirol  almosi  any  Jevlw 

•  Cim  ncei  to  Analog  ■  tn] '  Dij;  i  eaI  Omiveflerft 

•  Control  Robot^ 

■   Perft>rmiaulonuEcJ  EeMin^ 

•  Acgutre  Jatjt  for  ]nh4>raMtry  &  (vihcr  in^trunncnlnlkin 
applk^lioiu, 

•  M*ny  other  usci, 

Don't  m2ke  1^  mtst&kc  of  t^uytng  a  limtled  capibitit>' 

interface .  Jm-iatifiaie  our  lUHEveii^LI}  app(ic*blc  Dual 

6522  Versatile  Interface  Adapter  (V|A>  Board,  which 

pluf^s  into  the  expAnstcin  connecli^r  and  provider; 

Fijurfl-b:i  fully  bidirectional  l/DporLii  Jk  ei|hT  hind- 

iihakc  lines  *  Four  I6'bjt  timcf/'i'duntent  «  hull  IRQ 

iitterrupi  capabiliiy  •  FiJur  amvirnieiit   [6  pin  DIP 

nickel  interface  connect  id  n^  «  RiipandahliUly  up  to 

fourboiinJs  A  sixiecnp<trl>. 

tJRDHR  NOW!  Price  1169,  pnMpaid  USA.  Hmcrmvc 

4lLK;u[]Knluiio[i  included   TiiL'h  udLliiidniil  bourd  %\A*i. 


COMMODORE  64'"' 

SOURCE  CODE! 

"Wtiat's  Really  Inside  the 
Commodore  64" 

•  Mo<it  complcic  4ii-jiiitjk  u-i4:L5n^irui;icd  u\scmbly  Ian- 
guagc  source  Cisdt  fi>f  the  C-64\  nuAic  unJ  Kernal 
ROMs,  all  16K.  *  You  will  Tully  understand  ealK  to 
undocumented  ROM  rouilnes,  aniJ  be  able  |o  eCTectively 
Use  Ihtn]  in  your  own  programs,  *  Uhe^  LABELS.  Not  a 
mere  one-line  disasserrtbly  All  hianch  lar^el^  and  sgb- 
rovtine  entry  poinu  are  shown,  •  TABt-H!^  are  fully 
Mnrled  out  and  derived,  •  CLJiuplctely  commented,  nw 
^aps  whatsorvcT.  Vou  will  \ee  and  undenmnd  the  pur- 
puiC  "f  every  routine  and  every  line  of  ci^e'  ■  Com- 
plete liMfn^  nf  equates  to  enlcrii^l  Label  rcfcTence^.  • 
In^'^aluabie  fully  itom 'referenced  *sm^hl^  ta^te. 
Ofder  C-tW  Soufce   ti9  95  pmlpaid  USA 


All  orders  shipped  XtK^m  stock  within  24 
hours  via  UPS»  VISA/MasterCard  wel- 
comed. 

SCHNEDLER  SYSTEMS 

I.Wl  N.  Kanhoc,  Dcpf.G-S     ,  Arllni!l(in,  VA  222C5 
lliri)rmalii)nnc(rph(>nf  OrJcr*  1701)  217-4116 
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BELIEVE  IT  OR  NOT! 


"N 


•  A  neutrino  has  neither  mass  nor  a  charge,  but  travels  at  the  speed  of  light! 


•  A  1950  study  predicted  ail  computing  in  the  U.S.  through  1999  couid  t>e  done 
by  5000  computers! 

•  An  Integrated  program  with  the  power  of  Lotus  1-2-3  is  avaliable  on  the  C64! 


Untii  now.  whiie  useful  programs 
existed  for  the  C64,  you  had  to  use 
different  commands  for  each.  Even 
worse,  they  couldn't  share  data.  Now 
there  is  one  integrated  (vogranti  with 
the  power  of  Lotus  1-2-3^  VIZASTAR, 
It  has  a  spreadsheet,  a  database  and 
graphics.  It  took  Kelvin  Lacy,  who 
wrote  the  acclaimed  "Omniwriter"  for 
Hesware,  15  months  to  develop 
Vizastar.  It  is  totally  menu-driven  and 
written  100%  in  6502  machine  code. 
You  can  go  instantly  from 
spreadsheet  to  database  or  graphics 
and  data  is  shared  by  all.  It  is 
compatible  with  virtually  all  word 
processors  and  printers.  All  Vizastar 
commands  can  be  automated,  so  you 
can  create  your  own  applications  and 
run  them  with  one  keystrolte.  Bet  you 
think,  with  integration  must  come 
compromises.  Nope.  Read  on  and 
decide  for  yourself. 
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Actiul  ScrHn  Dump  PhnlKt  by  VJZASTAR 

The  VIZASTAR  Spreadsheet 

It  Is  a  full-featured  spreadsheet,  as 
powerful  as  Multiplan.  But  much 
faster  —  taster  than  many  on  the 
IBM-PCI  Remarkably,  lOK  of  memory 
is  available  for  spreadsheet  use. 
Below  VIZASTAR  is  compared 
against  the  other  leading 
spreadsheets. 


No.  ol  Rows 


No.  Dl  Columns 


Vary  Injiv.  Columns 


Date  Cilculitioni 


No   ol  Windows 


Buill-in  Functions 


Link  Spraadshwn 


Son 


Program  Mode 


Maniy-baek  Guarantw 


Ralail  Plica 


cue 

RESULT 


2M 


63 


NO 


NO 


NO 


NO 


NO 


NO 


99.95 


MULTI- 
PLAN 


255 


63 


YES 


NO 


39 


YES 


YES 


NO 


NO 


9696 


VIU 

STAR 


1D00 


YES 


YES 


J3 


NO 


YES 


YES 


YES 


119.97 


The  VIZASTAR  Database 

It  Is  a  fast,  random-access  database, 
with  file  size  limited  only  by 
available  disk  space.  Create  file 
layouts  by  simply  painting  a  picture 
of  the  layout  on  up  to  9  screens, 
showing  where  each  field  starts  and 
ends.  Vizastar  does  the  rest.  You 
can  modify  the  layout  at  any  time. 
To  process  the  data,  you  use  the 
familiar  environment  of  the 
spreadsheet. 

The  VIZASTAR  Graphics 

Open  a  window  anywhere  and 
display  a  high-resolution  bar  or  line 
graph  of  spreadsheet  or  database 
data.  Or  display  the  data  as  a  pie 
chart  Of  spectacular,  3-D  multibar 
graph. 


"I  have  been  using  VliMtar  daily.  I  find  it 
la  the  most  powerful  spreadsheet  on  the 
market  for  the  C64  and  Ihe  only 
spreadaheet  that  I  will  personally 
recommend  for  serloua  use." 

Richard  Tsukljl,  President. 
LI.S.  Commodore  Users  Group 

"The  power  and  design  of  Vizastar  Is 
spectacular.  One  of  the  "Beat  5"  software 
for  the  C64  of  Ihe  lOOOs  IVe  seen." 

Mike  Hayes,  Commodore  Dealer 

[Vizastar  is]  a  phenomenal  piece  of 
programming  which  could  turn  the  homo 
computer  market  on  ita  head." 

California  Magazine    2/85 

RISK-FREE  OFFER 

VIZASTAR  comes  wilh  a  cartridge;  a 
1541  diskette  with  a  backup,  reference 
and  tutorial  manuals.  The  50  page 
tutorial  manual  is  full  of  examples  and 
pictures,  to  guide  you  step-by-step. 
Vizastar  is  priced  at  0/V/.y  $119.97, 
The  power  of  Vizaslar  may  bo  hard  to 
believe,  but  its  value  is  hard  to  beat. 
We  are  so  positive  you  will  be 
delighted  with  it  thai  we  offer  a  hard- 
to-believe  15  day  Money-Back 
Guarantee.  Try  it  Risk-Free.  Call  us 
today  or  send  a  check  or  Money  Order. 
VtSA/MC  accepted. 

Calif.  Residents  add  6.5%  Sales  Tax. 
Add  P&H:  UPS-$4:      C0D/Canada-J7. 


SOLID  STRTE  SOFTURRE 


1125  E.  Hillsdale  Blvd.,  Suite  104 

Foster  City,  CA  94404-1609 

(415)  341-5606 

•  Dealer  Inqulrlea  Welcome  • 

Trtdfmiilll  lotui  1.2.3/Laftul  Dwrtywufll 
CoRwnodp.  M^CwwiMKtDft  EhclroMci  ltd  mmpUAtUkTtriion 


Get  more  out  of  your  Commodore  with 

COMPUTEJ's 


FQR 


PERSONAL  COMPUTER  USERS  J! 


More  fun 


Martian  Prisoner,  The  Viper, 
Skydiver,  Snal<e  Escape,  De- 
mon Star,  Cyclon  Zap,  and  Oil 
Tycoon  ore  just  a  few  of  ttie 
ready-to-run  games  you'll  find 
exclusively  in  COMPUTEI's 
Gazette  each  month.  Just 
type  in  the  programs  and 
watch  your  screen  explode 
with  coiorful  new  computer 
game  excitement. 


More  challenge 

Ready  to  tackle  more  ad- 
vanced projects?  In  COM- 
PUTE's!  Gazette,  you'll  learn 
how  to  use  tope  and  disk  files, 
how  to  program  the  function 
keys,  writing  transportable 
BASIC,  how  to  make  custom 
graphics  characters,  new 
ways  to  enliven  programs  with 
sound,  one-touch  commands 
for  the  64,  how  to  use  ma- 
chine language,  speeding  up 
the  ViC-20 — and  much  more! 


Children  witi  learn  and 
develop  new  skills  with  States 
8c  Capitals  Tutor,  Wordmatch, 
Munchmath,  Wordspell,  Con- 
nect  the  Dots,  Aardvork 
Attack,  and  Alfabug.  Comput- 
ing for  Kids,  a  regular  monthly 
feature,  will  uncover  new 
ways  to  involve  your  children 
in  computing. 


More  programs 

Progroms  to  help  you  balance 
your  checkbook,  store  your 
addresses,  keep  tax  records, 
manage  your  personal  busi- 
ness. You  can  create  your 
own  programs  and  gomes, 
improve  your  word  processing, 
spreadsheets,  and  data  base 
management,  load  and  run 
faster  with  64  Searcher, 
VIC/64  Program  Lifesover, 


Guickfind,  Word  Hunt,  Disk 
Menu,  VIC  Timepiece,  The 
Automatic  Proofreader  and 
more, 

s  $  $  $  $  $  $  $  $  $  $  $; 


More  buying 
guidance 

You'll  profit  from  comprehen- 
sive reviews  of  everything  from 
data-quality  cassette  tapes  to 
software  to  graphics  plotters 
and  modems.  Virtually  any- 
thing that's  compatible  with 
your  Commodore  is  reported 
on  in  COMPUTEI's  Gazette. 
With  this  kind  of  expert  help, 
every  computer  purchase  you 
make  con  be  the  right  one! 

Order  now 

All  you  do  is  mail  the  postpaid 
card  bound  into  this  issue,  But 
don't  deloyl  Subscribe  now  to 
start  receiving  every  issue  of 
COMPUTEI's  Gazette. 

For  Faster  Service 

Call  Toll-Free 

1  -800-334-0868 


SIMPLEANSWERS  TO  COMMON  QUESTIONS 

Tom  R.  Halfhilt,  Staff  Editor 


Each  month,  computei's  gazette  tackles  some 
questions  commonly  asked  by  Commodore  users  and 
by  people  shopping  far  their  first  home  computer.  If 
you  have  a  question  you'd  like  to  see  answered  here, 
'send  it  to  this  column,  c/o  C0mputE!'s  GAZETTE, 
P.O.  Box  5406,  Greensboro,  NC  27403. 


^Bhum  You  often  publish  programs  which  re- 
quire special  POKEs  to  "protect  BASIC"  or 
"move  the  top  of  BASIC."  Why  do  you  have  to 
do  this? 

J\m   Usually  this  is  necessary  to  make  room  in 
memory  for  a  machine  language  program  with- 
out interfering  with  BASIC.  Let's  back  up  a  bit  to 
explain  the  problem  in  more  detail. 

When  you  write  a  program  in  BASIC,  the 
computer  takes  care  of  a  lot  of  picky  details  for 
you.  Among  these  details  is  memory  manage- 
ment— the  process  of  making  sure  that  memory 
conflicts  are  avoided.  For  instance,  you  might  get 
upset  if  the  computer  suddenly  decides  that  it 
needs  a  chunk  of  memory  for  some  reason  and 
appropriates  a  piece  of  the  BASIC  program 
you've  been  typing  in  for  the  last  hour.  Your 
program  would  be  a  jumbled  mess. 

To  prevent  things  like  that  from  happening, 
the  computer  keeps  track  of  how  much  memory 
is  available  for  BASIC  programs.  In  effect,  it 
draws  an  imaginary  boundary  between  the  end 
of  BASIC  memory  and  the  beginning  of  remain- 
ing memory.  This  boundary  is  often  referred  to 
as  the  "top  of  BASIC."  The  computer  also  draws 
another  boundary  at  the  point  in  memory  where 
your  BASIC  program  starts — the  "bottom  of 
BASIC."  Then  the  computer  does  everything  it 
can  to  protect  the  BASIC  program  between  these 
boundaries  against  interna!  interference. 

If  you  stick  to  programs  written  completely 
in  BASIC,  you  shouldn't  have  to  worry  about 
interference.  But  things  get  a  little  more  com- 
plicated when  you  start  working  with  machine 
language.  Suddenly  you're  forced  to  accept 
responsibility  for  some  memory  management 
yourself.  The  computer  doesn't  automatically  re- 
serve memory  for  a  machine  language  program 
in  the  way  it  does  for  a  BASIC  program.  Further- 
more, it  is  oblivious  to  any  memory  conflicts  the 
machine  language  program  may  create — at  least 


until  a  severe  conflict  causes  the  machine  to 
"crash"  or  lock  up. 

Machine  language  programs  that  don't  have 
to  share  memory  with  BASIC  programs  have 
more  freedom.  With  BASIC  out  of  the  way, 
there's  plenty  of  room  in  memory.  However, 
some  machine  language  programs  are  designed 
to  work  as  subroutines  of  BASIC  programs  or  to 
enhance  BASIC  itself  (by  adding  new  commands, 
for  example).  To  coexist,  the  BASIC  program  and 
machine  language  must  be  protected  against 
encroaching  on  each  other.  At  the  same  time, 
room  must  be  found  in  memory  for  the  machine 
language.  Often  the  solution  is  to  "move  the  top 
of  BASIC." 

The  top  of  BASIC  boundary  is  controlled  by 
two  memory  locations  in  the  computer.  A  pair  of 
numbers  stored  in  these  locations  tells  the  com- 
puter where  the  boundary  should  be  drawm.  By 
changing  these  numbers  with  POKE  statements 
in  BASIC  or  equivalent  commands  in  machine 
language,  the  top  of  BASIC  can  be  moved  at 
will — but  only  after  careful  calculations  insure 
that  a  conflict  won't  result.  Two  other  locations 
point  to  the  bottom  of  BASIC;  the  beginning  of 
BASIC  memory  can  be  moved  up  with  POKEs  to 
these  locations. 

A  typical  example  of  moving  the  top  of 
BASIC  is  when  you  type  in  certain  machine  lan- 
guage program  listings  with  the  MIX  utility  pub- 
lished frequently  in  cOMPUTEl's  GAZETTE.  MLX  is 
designed  to  make  it  easier  to  enter  machine  lan- 
guage programs.  However,  since  MLX  is  written 
in  BASIC,  some  machine  language  programs  can 
overwrite  MLX  in  memory.  The  reverse  can  also 
happen:  MLX  can  overwrite  some  machine  lan- 
guage programs  it's  supposed  to  be  helping  you 
enter.  To  avert  these  disasters,  sometimes  the  top 
of  BASIC  has  to  be  moved  downward,  or  the 
bottom  of  BASIC  has  to  be  moved  upward. 
That's  why  the  MLX  instructions  in  some  articles 
include  a  few  POKEs  you  have  to  type  before 
loading  MLX. 

Occasionally  the  top  of  BASIC  is  moved  for 
other  reasons  than  to  make  room  for  machine 
language.  For  instance,  high-resolution  screens, 
custom  character  sets,  and  sprites  need  memory 
for  their  data  tables,  and  moving  up  the  begin- 
ning of  BASIC  boundary  to  free  up  some  extra 
memory  is  a  common  solution.  W 
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COMPUTING 


A  Visit  To  Eric's  Classroom 


Fred  D'Ignazio,  Associate  Editor 


sw*" 


The  Land  Of  The 

Lilliputians 

Recently,  1  visited 
the  classroom  where 
my  son  Eric  will 
begin  the  first 
grade  this  fall. 
Parents  of  this  year's 
kindergarten  class  were 
encouraged  to  come  and 
see  how  first  graders 
spend  their  day. 

The  first  thing  I 
noticed  in  the  class- 
room was  how  big 
I  was  and  how  little 
everything  else  was^ — 
people,  chairs,  tables,  drinking  fountains,  and 
bookshelves.  I'm  a  small  person,  so  it  was 
kind  of  a  shock  to  feel  like  Gulliver  in  the  wee 
land  of  the  Lilliputians. 

When  1  sat  down  in  one  of  the  tiny  chairs 
recommended  by  the  teacher,  I  sat  down  cau- 
tiously and  nervously,  fearing  that  I  would  crush 
the  puny  thing  with  my  gigantic  five  foot  seven 
body. 

After  a  few  minutes  of  acute  discomfort, 
however,  1  began  to  relax.  It  wasn't  long  before  I 
overcame  my  shyness  and  began  roaming  around 
the  room,  asking  children  what  they  were  doing, 
examining  work  materials,  and  peeping  over  the 
teacher's  shoulders  as  she  conducted  her  reading 
groups. 

I've  often  thought  of  schools  as  "learning 
factories."  I  saw  kids  going  to  school  in  massive 
numbers  acroj^s  our  country,  to  process  huge 
quantities  of  facts  and  basic  skills. 

When  I  visited  Eric's  school,  I  found  out  that 
I  was  right!  Schools  are  factories.  I  was  amazed, 
in  the  short  time  we  were  there,  at  the  amount  of 
material — the  number  of  pieces  of  paper — those 
kids  processed.  It  was  exhausting  just  watching 
them. 
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The  Paperless  Clc^sroom 

Watching  all  those  kids  process  paper,  it  occurred 
to  me  how  neat  it  would  be — both  for  students 
and  teacher — to  have  little  networked  computer 
terminals  at  every  table  for  the  kids  to  do  all  this 
processing  on, 

I  noticed  that  the  kids  already  had  their  own 
workstations  and  were  encouraged  to  work  at 
their  own  pace.  Computers  could  augment  this 
independence  and  self-paced  learning.  Instant 
feedback,  with  helpful  suggestions,  encour- 
agement, and  a  review  of  the  lesson  only  a 
keystroke  away. 

And  what  a  boon  this  would  be  for  the  kids' 
teacher  who,  I  noticed,  was  accumulating 
stacks  of  paper.  Instead  of  spending  hours 
correcting  papers,  she  would  have  time  to 
look  at  summary  statistics  of  the  children's 
progress,  or  recall  a  transcript  of  each  child's 
work,  in  any  subject,  and  examine  what  was  es- 
pecially hard  for  the  child  to  master. 

What  Softvrare  Is  Available  Now? 

Is  this  fantasy  of  mine  even  close  to  happening 
in  real  classrooms  with  real  teachers  and  children? 

The  right  kind  of  softv^'are  (drill-and-practice) 
(S  available.  According  to  the  1985  edition  of 
TESS  (The  Educational  Software  Selector)  published 
by  EPIE  (Educational  Products  Information  Ex- 
change) and  the  Consumers  Union,  of  the  7000 
educational  programs  on  the  market,  almost  70 
percent  are  drill-and-practice,  (For  more  about 
TESS,  write:  EPIE,  P.O.  Box  839,  Water  Mill,  NY 
11976;  or  call  516-283-4922.) 

And  it  looks  like  teachers  (and  parents)  are 
responding.  A  recent  issue  of  Billboard  shows 
that  eight  of  the  top  ten  best-selHng  educational 
programs  were  drill-and-practice,  (The  other  two 
were  learning  games.) 

But  does  this  mean,  then,  that  we're  close  to 
the  paperless  classroom? 

The  answer  is  a  resounding  NO,  And  there 
are  many  reasons  why  not.  First,  the  quality  of 


/^DELUXE  RS232  ^ 
INTERFACE 


^tetrier  you  wane  to  coirvrunose  witri  a  modern,  sefi^t  prmlv. 
anotlwf  compLlff.  or  any  other  RS23Z  (fcvice.  the  Del^jxe  RS232 
(nlefiare  fi  ihe  c* rect  choice  Any  comftWMOii  will  show  Ihit  iT 
t5  besl  CofTifdwJticf  compjiible  RS232  'iH&flace  avaiiaWt  Tot  any 
tnce'  Thf  D«Fuii*  RS?3?  mtprlKC  is  ih«  EiiirmnaCion  d<  3  years  o? 
wor*mij  wim  CoftifrcOjff  u^«n  who  n«fl  an  RS233  (fii«l«e  Ir 
stjppcwis  ,ili  Mar^rtard  ftS?32  corweclions  {?-fl  t?  ?0  ??]  in 
Clutfinij  Ring  DeTKS  ai^d  H.  Speed  Injicalsr  Four  jwilchR  m  the 
RS?3?  cvwr  aJiow  you  ia  ^  1tw  urtil  lor  vriiuaHy  any  ^^dard 
RS?3?  conli^iatptH^  TV  unt  nduds  i  2  ful  caM  Aith  nltw 
a  iTiaE#  or  f emaf*  0625  co«wclor  ispet i f y  wticch )  RS2 32  phjs  jrc 
mmiis  voltages  Us«r^  ManuaJ  mcFud?^  a  Fype-in  Bas.it  Fefrriinai 
pfoyam  basic  program  transit  couline,  arid  olher  warrifjles  Adc 
S2  00  tor  sJiipomg   Slj(^j(!^i ed  reiail  Ui  95 

PRINTMASTER/S  (RS232) 

tTiis,  iih  jn  R£?3?  verifwi  o1  ou  (jrnm^  PnnnnyjIffMG  tt  is 
3  serial  bus  p^ifiirrr  ininl^e  pfOvidrng  fuH  RS?3?  siQiial^  I'D'  an 
RS?32  tinntfr  Suppo<t^  pm  2-8  ?Q  Select  3J3fl.  60C.  1200. 
240C  wcvrt  and  parily  DTR  or  Xon-X^M  turdshakp  Su^sporti 
tfoi  gr^<cs  imj  cfiar,>:T*f^  on  ftS?32  ver^Kins  o'  Epwfi  Ohi 
GofiNa.  NEC.  ^d  more  IrKlixlK  all  Prinimasitr  Inlei'ireaEures 
IncltJdes  3  M  cable  with  a  male  or  temaltf  cormectM  (sjjfCily  wh^ch) 
Cds^tie  or  external  pQ<^v  Add  £2  SO  1h  shipping  Sugr^ted 
se[^i  S13S  9^ 

See  your  local  deafer  of 

CALL  (206)  236-2963 

30  ddy  rrtiFK^y  i-}c-k  qujrjnipe  on  jM  fnocluris    Visa  and  WC 
wffmmp  W:  1  ■<*  r ■■ !./.  1 1  y(^ i  m  i«.h  i o  b"*  on  ,1  -sjiff  I af  n\ykf ! n(j -siirMry 

V:'"^"'   DEALERS  CALL  USI         y 

'.O.  BOX  43-DePT.GS-MERCeR  IS..  WA  M040  > 


New  dimensions  in  Bible  study* 


Requires  APPLE  11  +  ,  1 

and  compatibles,  TRS80, 

CP/M  2.2  (Z-SO),  KAYPRO, 
OSBORNE,  COMMODORE  64, 

Z-100. 


EWORD 
processor 

~'-:jV  Bible  on 

09.95^ 

mcs 


t«  $49.95* 

3  postage/handling 
s  sales  tax  in  Texas. 

irmation  contact; 

Bible  Research  Systems 

2013  Wells  Branch  Parkway,  Suite  304 

Austin,  Texas  78728 

(512)251-7541 

"Software  for  personal  Bible  study" 


PRINT 
T-SHIRTS 
ON  YOUR 
COMPUTER! 

With  the  UNDErWArJE  RIBBON'" 

your  printer  makes  dozens  o( 
iron-on  transfers.  Print  ony 
image  on  ploin  paper,  then 
iron  it  onto  your  own  T-Shirtl 
Moke  T-Shirts  for  friends  or  os 
gifts    Available  for  the 
Apple  Imogewriter,  IBM. 
Epson.  Okidato  and  Star 
Gemmi  dot  matrix  printers. 

Add  five  colors  to  any 
UNDE(?WARE  fJfBBON  transfer 

with  new  UNDEfWARE  COLOR- 
PENS'". 

Suggested  retail  for  the 
UNDERWARE  RIBBON  and 
UNDEfWARE  COLORPENS  is 
S1d  95  each 
See  your  dealer  or  contact 

UNDERWARE 
RII3I3CN 


Diversions,  Inc. 


1550  Winding  Way 
3elmont.  CA  94002 
(41 S)  S91-0660 


BACKUP 
PROTECTED  SOFTWARE 

with  COPY  II  64 

From  the  team  who  flfst  brought  you  COPV II  PLUS  (Api^le),  COPY  II  PC 
(113M)  and  COPY  11  MAC  (MacinlosJi)  comes  a  revulutioiiary  new  copy 
program  for  the  Commodore  6'!,  COPY  II  64! 

•  Copies  most*  protected  software  —  atitomaiically. 

•  Copies  even  protected  disks  in  just  V/i  minutes. 

•  Maximum  of  four  disk  s\va[)s  on  a  sint^le  drive. 

•  Copies  tialf  and  full  tracks. 

•  Requires  just  one  l.yll  drive  on  the  Commodore  fi'l. 

Call  M-F  8-5:30  (W.  Coast  time)  with  your  S  SO  :  503/244-5782. 
Or  send  a  check  {add  S3  s/h,  $8  overseas)  to 

CENTRAL  POINT 
Software,    Inc. 

;i7(l(lSVVC,i|)il<jl  llwv.  "100 
Ebrll;iiKl,OR<)7il9 


$39.95 


We  ii|nlate  Ciiji)'  11  fi-1  regiit:irly  to  haiuik'  miv  prott'itioiis;  yiui  iir.  a  regi-itiTnl  owner  may  u\kU\W  ai  atiy 
time  li)r  1/2  price'  (To  iipiJaK.-.  jiisl  scnilorii^iiial  ilisk  and  j'id.l 

Thi-i  i»mliH  I  is  pit  II  'ith'd  Im  llir  iiiiifnisi  •  iil  riitil>!itif>  yiiii  In  iiiitkc  tmlmtil  <'iipw\  only. 
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Trusted  Software  and 


LANGUAGE  SOFTWARE 


FOR  COMMODORE  COMPUTERS 


ADA  TRAIMNC;  COURSE 

Tcafhcs  you  [he  l;inj;ii;i};c  of  ihc  fulurc. 
Coniprchcnsivi;  subscl  oT  lanj^uase. 
IncUiclcs:  L'ditor;  s>nl;ix  checker, 
compiler;  assembler;  (Jisasscmhlcr, 
hjnilbook.  %S*).'t5 


ASSEMBLER/MONITOR-6-l 

M;icro  asscmhler  and  extended  moniior. 
Supports  all  standard  functions  plus 
rioalinj;    point    conslanls     Moniior 

support. s  b;ink  swiichinj;,  ijuick  Irate, 
siiii;lc  step,  nuire  S3'>.')5 

BASIC  COMPILER  64 

Compiles  complete  BASIC  lanjjuage 
into  cither  fast  fiSlO  machine  lanf;u;it;c 
and/or  compact  spcedcode.   Supports' 

overlays  and  many  extended  BASIC 
ciinimands.  S.l''.''5 


QUICKCOPY  V2.0  >'' 

I'HOJKCT  Your  BA'fA  ...  Bachip 
your  valuable  fl.ila  witfi  the  I'^^lcst  disk 
copier  we've  seen  lo  date.  Copies  entire 
disk  in  2.5  minutes  on  two  or  3.5 
minutes  on  one   IMl.  S19.95 


EORTn-()4  lan(;ua(;e 

ll.iscd  on  [-orih  70  (t  parts  of  'HJ). 
Supports  hires  graphics  and  sound 
synthesizer,  f-'ull  screen  editor, 
programming  tools,  as.scmblcr,  samples, 
handbook.  ^KW!     $-^'■'■'■'5 


I    FORTH      I 


MASTER-64 

Professional  development  package  for 
serious  applications.  Inde.ied  file  sys- 
tem, full  screen  A:  printer  management, 
programmer's  aid,  muiiiprecision  math, 
royally- free  runtime,  more.  $3 'J. 9 5 


I   MASTER  I 

^9 


PASCAL-64 

Full  Pascal  supports  graphics,  sprites, 
file  management,  more.  Supports 
pointers,  dynamic  memory  man- 
agement, machine  language.  Compiles 
to  last  6510  machine  code.  S.VJ.<>5 


Pascal 


VIDEO  nASIC-64 

Add  50->-  graphic,  sound  and  utility 
commands  to  your  programs  with  this 
super  development  package.  Tree 
distribution  of  RL'NTIMI-!  version  -  no 
royalties!  %S').')S 

XREF-64      Basic  crnss-rererent»! 

Indispensible  tool  for  BASIC  pro- 
grammer. Cross-references  all  refer- 
ences to  variables,  constants  and  line 
numbers.  Sorts  them  into  alphabelieal 
order  for  convenient  uses.  S17.V5 


REFERENCE  HOOKS 

i 


reoB 

rOBTlIC      ' 
COMMOOOHC 


ANATO.MV  OI'  C-(i4  Insider's  ('uiJ'-'  to 
Itic  'hi  inienuK.  Guphics,  .sound,  l;(), 
ki-Tnal,  memury  maps,  innrc.  Comrlete 
commented  KOM  lisiinits.   MWpp  il9.VS 

ANATOMY  or  1541  DRIVK  Best 
handbook  on  floppy  vxpluins  alt.  Many 
exJmples  and  utilities,  fultv  coniiiicntcd 
1511  ROM  lislini;s.  .12'f)ji|)      SI 9,95 

MACniNi:  l.ANCil.'Ac;!':  (■-64  Lejrn 
(ifilt)  coite  write  fjsi  pro[;rJms.  Many 
sjrnples  &  listings  for  etJinpteti:  asscnitilcr, 

mnnitiir.  simuiutor.  2(mpp     $I4.'*5 

<;UAPHtt:S  BOOK  (:-64  -best  ref- 
erence covers  basic  and  ait^'anced  j^r^iphics. 
Sprites,  animation.  Hires,  Muliicotor. 
1 1  (■hi  pen.  3D  (traphics.  IRQ.  CAD.  pro- 
jections, curves, more.        .150pp     tiy.VS 


'I'lncKS  &  Ill's  roH  cdA    Coi- 

eciion  iifeasy'io  use  techmtiucs:  adsjneed 
graphics,  improved  dju  input,  entianced 
[JASIC.   CP/M.  more.        275pp     SI9.95 

154!   RKPAtR   &   .\1  AINTKNANCE 

llandtH)i>k  desenhes  the  disk  drive  hard- 
ware Includes  sthciiulics  and  Icthnn^ucsto 
keep  1.S41  running.  2lllt|yp     1 19.^5 

ADVANCKI)  M At: II INK  I.ANnUAfiK 
Not  covered  elsewhere:  -  video  controller, 

inlcrnipls.  timers,  clocks,  IK),  real  lime, 
extended  BASIC,  more.    2 Hipp     $14.^5 

PK!N'IT:R      hook     C.fi4/V[C.20 

Understand  Commodore;  Cpson-compaiibk 
prinleis;  1520  plotter.  Packeii:  utilities;  j;ra- 
pliies  dump;  3D  pk*tt;  comnicnicd  MPSSt)l 
ROM    lisunKs.  more.        J.llipp     S19.95 


PRODUCTIVITY  TOOLS 


CHARTPAK-r,4 

.\tAKK  VOl.K  OWN  CHARIS,,. 
Professional  (jualily  chails  and  graphs  inslanlly. 
easy-to-use  menus.  K  chart  lormals.  Two  si/c 
hardcopy.  Accepts  data  from  Multiptan. 
CatcRcsull.  Supports  statistical  tunelions.  S39.95 
Also  avasl.i*i;e: 

CIIAR't"l'l.()l'-t530  fine  output 
to  inexpensive   \52U  plotter.  $39.95 

(;H.\R'll'I.OT-fi4  unsurpassed 
quality  ehans  on  most  .Wplotters.  Vtt4.95 
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XPER-64 

.SOI -l  VVAKK  IHAT  l.KARNS... 
XPER  IS  Ihe  lirst  «fi.'f(  sy^iem  lor  Ihc  C-f>4  and 
C-12S.  Ordinary  data  tiases  are  ^".ood  for  repro 
ducinp,  facts,  but  by  using  XPIiR  you  can  derive 
knowlcd(;e  from  a  mountain  of  fads  and  mal^e 
cxncrl  decisions.  You  first  build  the  information 
into  your  knowtedf/e  Kj,«  usin^;  XPCR's  simple 
loadin)'.  procedures.  "Ilien,  by  usint;  very  crricicnl 
searching  Icehniqucs  XPHR  can  easily  guide  you 
throui'.h  Ihe  most  complex  detiston  making 
criteria.  Pull  reporting.  Currently  used  by 
scieniists.doctorsandprofe.ssionats.  i5'^.'>5 


XPER 

KHDWLEDOE- 


CAl>PAK-64 

DtilAlt,  YOl  R  HKSICNS.... 
Superb  liuhipcn  design  tool.  Cxaci  placement 
usinft  Accit-Pnint  posicioninj;;  2  Cinnplete  screens; 
draw  LINRs.  DOXes,  CIRCl.l'S,  lat-IPSr.s; 
patlem  I'li.LinK;  freehand  DRAW;  screen  COPY; 
'/.CK)M  for  detail  Two  size  hard  copy.  Requtres 
HOod  quality  tight  pen.  14^.95 


Authoritative  books 


FROM  ABACUS  SOFTWARE 
I     ...  A  NAME  YOU  CAN  COUNT  ON 


SPECIAL  FEATUr^E 
SUPER  C  Compiler 


Oplionnl  Disketlcs 
for  books 

For  your  convenience,  the  programs 
conlaincd  in  each  of  our  books  are  available 
on  diskclte  lo  save  ynu  time  enterins  Ihcm 
from  yoiir  keyboard.  Specify  name  of  book 
when  orderinK'  $14.95  each 


SClKNCPVKNfnNKKRtNf!  ON  C-64  ['KICKS    .>L    I'OKKS    -  ProeramminE 

In  rieplh  inlro  Lo  computers  in  science,  quickies  thai  will  ama/.e  you.  Includes  in- 

'I'opics:  chemistry,  physics,  bioIuj;y,  astro-  dep[h  cvplanalions  of  PEEK,  POKE,  USR 

norny,  electronics,  others.  3S0pp  $19.95  and  olher  commands.        200pp     $I-!.9S 


CASSKTTK  BOOK  C-64/VIC-20 
Comprehensive  jjuidc;  many  .sample  pro- 
);rams.  Ilijih  speed  operating;  system-fast 

I ile  loading  and  Siivini;.       22Spp    $14.95 


ADVKNTltRE  CAMEWRITER'j  lUndhnnk 
Slcp-hy-step  Ruidc  todesif;ninf;  and  wriiinR 
your  own  adventure  j;amcs.  Wiih  aulomalcd 
adventure  ^ame  generator  ZOOpp  $14.95 


IDKAS  rOK  USH  ON  C-fi4  Themes:  CAD   HOOK   for   C.64/C.118   Inuo- 

auto  espenscs.  cakuiator,  recipe  file,  stock  duction  to  computer  aided  desiftn.  2D  and 

lists,    diet  planner,  window   advertising,  3D,   reflection,  zooming,  macros.  Samples 

olhcrs.  Includes  listings.     ZnOpp    $12.95  use  SIMON'S  Basic.  250pp     $19.95 


roviini.KR  ROOK  (:.64/(:.i2K  ah 

you  need  to  know  about  compilers:  how 
they  work;  desi fining  and  wriling  your  own; 
generating  machine  code.  Wilh  working 
example  compiler.  300np   $19.95 


MORK  TRICKS  &  TIPS  Dozens  of 
more  helpful  programming  techniques:  soft- 
ware protection;  new  BASIC  commands; 
internipis;  ROM  routines;  the  KERNAI-, 
hardware  tins.  etc.  ISdpp     $19.95 


Other  Books  Coming  Soon!! 
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A  Tier  many  inLmllrs  in  tlcvcUipmcnl,  SIII'KK  C  i.'v  ready 
for  [he  Cummotlorc  M  titid  1 28. 

SUPER  Cs  powerful  .screen  editor  is  full-runciinncd  and 
features  horizontal  and  vertical  scrollini;,  copy  and  search 
.'replace  for  ca.iiy  cditin;;.  Source  files  may  be  up  lo  41K. 

The  SUPICR  C  conipilcr  is  Tasl  and  creates  link  files.  Up 
to  seven  sep;ir;i(e  niddules  may  be  linked  into  a  ready-to- 
run  object  pi());ram.  To  maintain  C's  p<irt;tbilily,  SUPER 
C  Ktipporl.s  the  Kernijiban  &  Ritchie  standard  (without  hit 
fields),  ma  king  it  very  eotnplcle.  SUPER  C  also  includes 
a  complete  1/0  library. 

Oilier  feiilurt'S  ol'  tht  SUPER  C    piukiiRc: 

*  convenient  hexadecimal  and  ociat  input 

*  error  file  listed  in  diskette 

*  stippdriscondiliiinal  compilinj; 

*  conipleiesirings  and  arrays 

*  full  matliemalical  fimelions  $79.9S 


■IAS-64 

{.'itART  yoi:r  own  STOCK.'^,.. 

Sophisticated  technical  analysis  charring  package 
for  serious  investor.  Capuire  data  from  1)JN/KS 
or  Wamet  Services  orenler  and  edit  your  data.  7 
moving  averages,  ^  oscillators,  trading  ba 
least  squares,  5  volume  indicators,  relative  chart; 
much  more.  Two  si^c  hardcopy.  $84.95 
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I)ATAMAT-64 

ORCAM/.K  VOt.R  DATA... 
Powerful,  easy-io-use  data  management  package 
uses  menu  sclcclions.  Tree  form  design:  50 
fields'record;  20tJ{J  records.' disk.  .Stirt  on  mul- 
tiple field.s  in  any  combination.  Complele  selec- 
tion and  formatting  for  printing  reports.     $?9,95 


iN^wTOnV   FILt 
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'Il':XT0MA'r-fi4 

WORK  l'K(>Ci:.S.SIN(; 

riexible  woRlproccssiir  displays  40  or  KO  ctduinns 
wilh  hori/.opnal  scrolling.  Menu  selections  make 
'rii-XTOM  A'l'  easy  lo  use.  Quickly  move  from 
editing  to  formaltinf;  to  merging  to  ulitities. 
Supports  virtually  any  printer.  Can  support 
foreign  languages.  $39.95 
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ORDERING  INFORMATION 


\ 


Call  now  for  the  name  ot  your  nearost  deafer 

Abacus  Ian™  Software 

P.O.  Box  721 1    Grand  Rapids,  Michigan  4951 0 


MasterCard 


V/SA' 


POWER  PLAN-rt4 

St  I'Ku    si'KHAi).siii;i:r  with  hhaphs.. 

I'owerlul  software  incluiles  hiiilt-in  20  &  ?iD  riie, 
b.ir  and  line  charts  from  your  worksheet,  Features 
cell  foniialting  and  proleclion.  split  screen,  math 
functions,  manual  catc,  much  more.  %4t.t5 


'»*■'. 

'I'fiUrr 

« 

.  '.Il-  ... 

III 

|;J"?^'^ 

For  postage  and  hnndlmg  include  $4,00  per  order.  Foreign  orijors  include  JB.on  per 
Hem.  Money  order  and  checks  m  U.S.  Dotlars  only.  Mastercard.  VISA  and  American 
Fxpre?.^*  accepted.  Michigan  res  dontspieaseinclude'l%5a'e5ta;<. 

For  fast  service  call     (616)  241-5510        Telex  709-101 

For  free  catalog,  please  return  this  coupon  to 
Abacus  Software,  P.O.  Box  721 1 ,  Grand  Rapids,  MI  49510 

PHONE:  (6161  241-5510 


Name 
Address 

City 


State 

!;,wi-ltc  S,'R5 


zip 


this  software  (as  journalists  and  educators  so 
widely  lament)  is  mostly  very  low.  According  to 
TESS,  only  four  of  ten  educational  programs  are 
even  worth  buying,  and  one  or  two  of  these  are 
simulation  or  problem-solving  programs,  not 
drill-and-practice. 

Second,  and  perhaps  more  important,  very 
little  of  the  drill-and-practice  software  fits  the 
teachers's  or  child's  needs.  Most  programs  on  the 
market  exist  as  one-shot  products  that  drill  chil- 
dren in  a  very  narrow  area.  When  a  teacher 
looks  at  educational  programs,  it  seems  she's 
faced  with  an  array  of  mediocre  products  that 
cannot  easily  be  integrated  into  her  curriculum. 
So  what  is  she  to  do? 

It  looks  to  me  like  she  has  three  choices. 
First,  she  can  experiment  and  try  to  squeeze 
available  programs  into  her  curriculum,  while 
recognizing  that  in  most  cases  they'll  be  a  poor 
fit.  Second,  she  can  wait  until  software  and 
educational  publishers  link  forces  and  produce 
quality  software  that's  fully  integrated  into  her 
curriculum.  Or  third,  she  can  develop  her  own 
materials. 

Available  Programs 

Fortunately,  software  on  the  market  is  improving. 
The  CBS  Success  with  Math  Series,  the  Davidson 
&  Associates  programs,  Scarborough's  MasterType, 
Simon  &  Schuster's  Typing  Tutor  III,  and  Spring- 
board's Early  Games  are  examples  of  quality  soft- 
ware that  make  the  computer  a  learning  medium. 
Although  these  are  basically  narrow,  one-skill 
programs,  they  are  well-designed,  pedagogically 
sound,  and  quite  appealing.  Also,  they  offer 
ways  to  custom-fit  the  lessons  to  a  teacher's 
needs,  and  they  offer  limited  evaluation  and 
progress-report  facilities  for  each  learner. 

In  addition,  a  new  generation  of  powerful, 
yet  easy-to-use  productivity  software  for  children 
is  available:  word  processors  Hke  Quill  from  D.C. 
Heath,  Magic  Slate  from  Sunburst,  the  productiv- 
ity series  from  Grolier  {Friendly  Filer,  EduCalc, 
and  Easy  Graph),  and  Scarborough's  MasterType's 
Writer  and  MasterType's  Filer  are  examples  of  this 
new  generation. 

Computers  Iri  The  Curriculum 

However,  even  if  software  quality  improves,  we 
still  need  to  see  an  explicit  connection  between  a 
teacher's  curriculum  and  the  programs  she  has 
available. 

As  a  start,  textbooks  should  refer  to  specific 
software  and  vice  versa.  Computer  disks  and 
computer-learning  units  should  be  included  in 
every  textbook.  A  teacher  won't  be  forced  to  use 
these,  but  if  she  chooses  to,  they  should  enable 
her  advanced  students  to  explore  a  topic  in  more 
depth,  and  provide  self- paced  practice  for  those 
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who  need  more  work. 

On  the  other  hand,  new  curriculum-based 
(or  at  least,  curriculum-supportive)  programs  are 
appearing  on  the  market.  One  of  the  best  is  the 
family  of  "Intelligent  Tutor"  programs  produced 
by  Intelligent  Software  (9609  Cypress,  Munster, 
IN  46321;  219-923-6166),  which  include  five 
math  programs  targeted  to  older  children:  Al- 
gebra I,  Geometry,  Algebra  II,  and  Trigonometry 
parallel  the  standard  high-school  math  curricu- 
lum; and  SAT  Math  helps  students  prepare  for 
the  math  portion  of  the  SAT  exam. 

A  Successful  Alternative 

More  and  more  teachers  are  also  choosing  the 
third  route  and  creating  their  own  software  and 
materials  for  integration  into  their  curriculum. 
This  is  not  as  simple  as  it  sounds.  Few  teachers, 
alone,  have  the  time  or  expertise  to  develop  a 
battery  of  materials  or  programs  and  then  plug 
them  into  their  daily  schedule. 

But  an  entire  school  system — in  a  city,  a 
county,  a  state,  or  province — can  do  this.  I  found 
this  out  when  I  visited  the  city  school  system  in 
Vancouver,  British  Columbia.  Under  the  active 
guidance  of  Mike  Northy,  the  District  Elementary 
Computer  Consultant,  the  school  system  is 
developing  a  rich  library  of  programs,  books,  and 
other  materials  to  feed  into  the  city's  elementary 
schools.  (For  more  information,  write  to  Michael 
L.  Northy,  Education  Services  Group,  Board  of 
School  Trustees  of  School  District  No.  39 
[Vancouver],  1595  W.  10th  Avenue,  Vancouver, 
B.C.  V6J  128  CANADA;  or  call  604-731-1131.) 

The  Teacher:  The  Real  Key 

The  Vancouver  program  is  successful  because 
Mike  has  patiently  worked  with  individual 
schools  and  parent-teacher  associations  to  de- 
velop grass-roots  support,  and  because  the  city  is 
big  enough  to  provide  a  pool  of  talented  teachers 
who  can  jointly  develop  the  materials  and 
enough  classrooms,  teachers,  and  students  to 
make  it  all  worthwhile. 

But  the  real  key  to  Vancouver's  success,  I  be- 
lieve, is  the  teachers  themselves.  My  old  image 
of  the  "factory  classroom"  placed  the  teacher  as 
supervisor  or  foreman.  She  does  act  as  a  fact- 
and-skiil-processing  manager,  but  there  are  other 
things  she  does  that  far  transcend  this  role  and 
make  her  an  invaluable  part  of  my  son  Eric's 
(and  all  children's)  school  experience.  Most  im- 
portant of  all  is  her  style  of  teaching  and  the 
warm,  person-to-person  attention  I  saw  one  of 
the  teachers  lavish  on  each  child  in  her  class 
when  1  visited  Eric's  school.  Now,  after  visiting 
Eric's  classroom  and  seeing  his  future  teachers  in 
action,  I'm  convinced  that  a  teacher  is  much, 
much  more.  9 


Michael  S.  Tomczyk 


Magic 


The  Art  Of  Repetition 

In  BASIC 


Michael  S.  Tomczyk  is  a  former  Commodore  marketing 
executive  and  product  designer.  His  recent  book,  The 
Home  Computer  Wars,  describes  the  rise  of  Commodore 
and  is  published  by  COMPUTE!  Books. 

This  month  we're  going  to  look  at  some  of  the 
many  ways  to  repeat  actions  in  BASIC  programs. 
And  choosing  the  right  way  can  be  an  art. 
You  might  notice  that  I  often  repeat  a 
particular  programming  tip  in  different  forms  to 
help  explain  it  better.  In  BASIC,  you  can  use  rep- 
etition in  a  lot  of  different  ways: 

Repeating  certain  graphics  symbols  makes  a 
long  line  across  the  screen. 

Repeating  the  use  of  a  variable  allows  you  to 

use  it  in  different  ways. 

Repeating  an  action  a  specified  number  of 

times  is  easy  with  FOR-NEXT. 

Repeating  a  complex  action  or  calculation 

can  be  used  with  a  GOSUB. 


Repeating,  The  Hard  Way 

The  clumsiest  way  to  repeat  an  action  in  BASIC 
is  to  type  the  command  over  and  over.  But  this 
wastes  memory  and  also  makes  you  do  a  lot  of 
unnecessary  typing.  You  could  type  the  following 
progrmi  like  this: 

10    PRINT    "**********************»******** 
******  ***  II 


20     PRINT     "COMPUTE  1  '  S    GAZi'ITTE" 

30    PRINT    "******************************* 


*********" 


40  PRINT  "COMPUTEl'S  GAZETTE" 

50  PRINT  "***********************»******* 


*********■! 


60  PRINT  "COMPUTEl'S  GAZETTE" 

70  PRINT  "******************************* 


*********f 


80    PRINT     "COMPUTE  1  ' S    GAZETTE' 
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Lines  10,  30,  50,  and  70  print  40  SHIFTed 
asterisks.  VIC  users  should  type  only  22  SHIFTed 
asterisks. 

You  could  do  the  same  thing  by  doing  this 
(VIC  users  should  change  40  to  22  in  this  and 
subsequent  examples): 

10  FDR  X=l    TO    4 

20  FOR    G=l    TO    401     PRINT    "^" ; :    NEXT 

30  PRINT    "COMPUTEl'S    GAZETTE" 

40  NEXT 

One  program  looks  clumsy  and  takes  eight 
lines.  The  second  program  does  the  same  thing 
in  only  four  lines  and  with  a  lot  less  typing. 
We'll  come  back  to  this  example  in  a  moment. 
First,  here's  a  q'jick  list  of  the  most  common 
methods  to  repeat  actions  in  BASIC: 

1.  Type  the  command  over  and  over. 

2.  Use  a  GOTO  to  move  to  a  line  and  repeat  it, 

3.  Wrap  an  action  you  want  to  repeat  in  a  FOR- 
NEXT  loop. 

4.  Use  a  GOSUB  to  insert  the  action  where  you 
want  it. 

GOTO  And  The  "Infinite"  Repeat 

Most  of  you  will  be  familiar  with  the  following 
example,  which  displays  a  message  over  and 
over  again.  Enter  the  program,  then  type  RUN 
and  press  RETURN: 

10    PRINT    "ALBERT    EINSTEIN" 
20    GOTO    10 

Line  10  displays  the  message,  in  this  case 
the  name  of  our  century's  most  famous  scientist, 
and  line  20  tells  the  computer  to  go  back  to  line 
10  and  print  it  again.  This  program  is  called  a 
loop  because  it  keeps  "looping"  back  to  do  the 
same  thing  over  and  over  again.  To  break  out  of 


BRIGHT  NEW  STAR 
FOR  A  COMMODORE 
TO  PRINT  BY 


Now  you  can  own 
a  sophisticated,  afford- 
able printer  that's  made  just  for 
your  C-64:'"  Star's  new  SG-IOCJ" 

Here's  a  dual-mode  Star  printer 
that  delivers  120  cps  draft/30  cps  neai- 
letter-quality.  With  an  ample  2K  mem- 
ory capacity  Interface  cable.  And 
friction  and  tractor  feed.  All  standard. 

The  SG-IOC  is  Star's  made-for- 
Commodore®  printer.  Made  to  be  the 
easiest  to  interface.  Made  with  more 
features  (no  add-ons  necessary— just 

Commodore  and  CM  are  tiademarlu  of  Com  mode  ro  Builnm*  Machlnei.  Inc. 
and/oi  Commodote  Elccuanlcs  Ltd. 


plug  into  your  computer  and  go  to 
work).  And  made  at  a  price  that  can't 
be  beat.  There  just  isn't  a  better  mate 
for  your  Commodore. 

You've  got  the  computer.  Now 
get  everything  out  of  it.  Get  the 
Commodore -dedicated  SG-IOC  from 
Star.  It's  the  best  connection  you'll 
ever  make. 


THE  POWER  BEHIND  THE  PRINTED  WORD® 

200  Parh  Avenue,  New  York,  NY  10166 

Chicago,  IL(312)  773-3717  •  Boston,  MA  (817)  32fl-B560 

lrvir)*,CA(714)5e6-B850 


the  loop  you  have  to  press  the  RUN /STOP  key. 
The  program  displays  the  message  in  a  vertical 
column  because  each  new  PRINT  statement  is 
automatically  put  on  a  new  line,  unless  you  add  a 
semicolon  at  the  end  hi  line  10.  The  semicolon  (;) 
is  like  "glue."  It  makes  printed  messages  occur 
right  after  each  other,  in  a  running  stream. 

You  can  put  a  GOTO  on  the  same  line  as 
the  command  you  want  to  repeat.  Here's  the 
same  example  on  one  line  (with  the  semicolon 
inserted): 


10  PRINT  "ALBERT  EINSTEIN 


GOTO  W 


Using  the  GOTO  command  to  go  back  to  the 
same  line  has  some  special  uses.  For  example, 
you  can  use  it  to  make  the  computer  stop  and 
wait  until  a  key  is  pressed,  like  this: 

10  PRINT  "{CLRlALBERT  EINSTEIN":  PRINT:  P 

RINT  "PRESS  ANY  KEY  TO  GO  ON." 
20  GET  K$:  IF  KS=""  THEN  GOTO  20 
30  PRINT  "ALBERT  EINSTEIN  ";:  GOTO  30 

Line  10  clears  the  screen  and  displays  Ein- 
stein's name.  The  PRINT  command  all  by  itself 
puts  a  blank  line  on  the  screen  (in  other  words, 
skips  a  line).  Then  we  print  an  instruction  to  the 
user. 

Line  20  uses  the  GET  command  to  tell  the 
computer  to  look  for  a  key  to  be  pressed.  The  IF- 
THEN  statement  sets  up  a  condition  which  tells 
the  computer  IF  no  key  is  pressed  ('"'  in  this  case 
means  "no  key"),  THEN  keep  going  back  to  the 
same  line  and  check  to  see  if  a  key  is  pressed, 
The  trick  here  is  that  if  any  key  on  the  keyboard 
is  pressed,  line  20  stops  going  back  to  itself  and 
the  program  "falls  through"  to  the  next  line. 
Remember,  if  no  key  is  pressed,  the  program 
stops  and  waits.  If  am/  key  is  pressed,  the  pro- 
gram drops  through  to  the  next  line. 

Line  30  displays  Einstein's  name  over  and 
over.  Press  RUN/STOP  to  break  out  of  the 
'loop,"  then  type  NEW  and  press  RETURN  to 
erase  this  example  and  get  ready  for  the  next 
one. 


Repeating  Actions  With 
FOR-NEXT 

The  FOR-NEXT  command  is  the  most  common 
way  to  repeat  actions,  especially  when  you  want 
to  specify  exactly  how  many  times  an  action 
should  repeat.  The  important  thing  to  remember 
about  this  command  is  that  everything  between 
the  FOR  and  the  NEXT  command  will  be  re- 
peated as  many  times  as  you  specify.  Here's  a 
simple  example: 

10  FOR  X-1  TO  10:PRINT"ALBERT  EINSTEIN": 
NEXT 
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Type  RUN  and  press  RETURN.  The  first 
part  of  the  command  tells  the  computer  it's  going 
to  do  something  ten  times.  Then  we  insert  the 
command  we  want  to  repeat — in  this  case  print- 
ing Einstein's  name— followed  by  the  NEXT 
command. 

The  way  this  works  inside  the  computer  is 
that  the  variable  X  starts  out  with  a  value  of  1 
and  prints  Einstein's  name.  When  the  computer 
reaches  the  NEXT  command,  X  is  increased  to  2, 
and  Einstein's  name  is  printed  again,  and  so  on 
until  X  reaches  its  upper  limit — in  this  case,  10, 
Then,  X  becomes  11,  the  computer  realizes  that 
11  is  beyond  the  limit  (10)  we  gave  it,  and  the 
program  continues.  Try  changing  the  numbers  1 
and  10  and  run  the  program  again  to  see  what 
happens. 

The  variable  X  can  be  named  anything  you 
choose;  a  letter  (A,B,C),  two  letters  (AB,AX,XY), 
or  a  letter  and  a  number  (A1,X4,M2).  The  range 
of  numbers  can  also  be  changed.  If  you  type  FOR 
X  =  6  TO  15,  Einstein's  name  will  still  print  ter\ 
times.  If  you  type  FOR  X  =  41  TO  60,  Einstein's 
name  will  print  20  times. 


REM^  The  STEP  coinmami  lets  you  skip  num- 
hers  in  a  FOR-NEXT  sei]uence,  and  also  lets  you 
"step"  backwards  through  a  number  set]uence.  Here 
are  some  examples  to  try: 

10  FOR  X  =  l  TO  20  STEP  2:PRINT"EINSTEIN":NEXT 
10  FOR  X  =  l  TO  20  STEP  2:PRINT  X:NEXT 
10  FOR  X  =  20  TO  1  STEP  -2;PRINT  X:NEXT 
10  FOR  X  =  20  TO  1  STEP  -1:PRINT  X:NEXT 

This  is  especially  useful  when  going  up  or 
down  a  musical  scale  or  in  creating  a  sound  effect 
which  pops  up  or  down  through  the  scale  of  notes, 
by  STEPing  2,  5,  10  or  hoiocver  many  notes  at  a 
time— ei titer  up  from  a  hnv  note  to  a  high  note,  or 
down  from  a  high  to  a  low  note.  When  you  go  down 
from  a  higher  number  to  a  lozver  number,  STEP  a 
negative  number  like  STEP  -1,  STEP  -5,  and  so  on. 

You  can  also  use  FOR-NEXT  to  repeat  a 
graphics  symbol,  like  this: 


10    FOR   G=l    TO    4ei  :     PRINT    "*' 


N[-:XT 


This  is  a  convenient  way  to  draw  a  hori- 
zontal line  across  the  screen.  It  simply  prints  the 
single  short  line  symbol  40  times  (22  if  you  have 
a  VIC)  to  make  a  long  line  across  the  screen. 

You  can  also  wrap  several  program  lines  in  a 
FOR-NEXT  loop,  like  this  example  which  we 
used  at  the  beginning  of  the  column: 


10  FOR  X=l  TO  4 

20  FOR  G=l  TO  40:  PRINT  "_^"  ;  ; 

30  PRINT  "COMPUTET  S  GAZETTE' 


NEXT  G 


40  NEXT 

50  PRINT:  PRINT  "CONTINUE  REST  OF  PROGRAM 

Line  10  starts  the  FOR-NEXT  loop.  Every- 
thing between  this  line  and  the  NEXT  command 
in  line  40  is  repeated  four  times. 

Line  20" contains  our  graphics  line  loop, 
which  puts  a  long  line  across  the  screen.  Line  30 
prints  the  message. 

Line  40  tells  the  computer  to  increase  the 
variable  X  by  one  and  run  through  the  program 
again.  When  the  X  becomes  4,  and  the  fourth  cy- 
cle is  completed,  the  program  continues  to  line 
50  and  goes  on  to  the  rest  of  your  program. 

Using  FOR-NEXT  Variables  To 
Count 

As  we've  learned  so  far,  the  FOR-NEXT  loop 
makes  program  actions  repeat  because  the  com- 
puter increases  the  variable  each  time  it  cycles 
through  the  loop.  You  can  make  use  of  this  vari- 
able in  many  ways,  just  like  any  number.  Try 
this  example: 

10  FOR  N=l  TO  10:PR1NT  N:NEXT 

Here,  we  define  the  variable  N  as  a  range  of 
numbers  from  1  to  10.  We  can  use  this  to  print 
the  value  of  N.  Since  the  value  of  N  changes, 
from  1  to  10,  the  computer  prints  the  value  and 
counts  from  1  to  10.  You  can  also  use  this 
method  for  calculations,  like  this: 

10  FOR  N  =  l  TO  5:PR1NT"2  TIMES"N"  EQUALS" 
2*N:NEXT 

Here,  we  print  the  message  "2  TIMES"  in- 
side quotes,  then  go  outside  quotes  to  print  the 
value  of  N  (which  is  1,  2,  3,  4,  and  5),  then  the 
word  "EQUALS"  inside  quotes,  and  finally  we 
go  outside  quotes  to  print  the  result  of  a  calcula- 
tion (1*5,  2*5,  3*5,  4*5,  and  5*5). 

Here's  another  variation: 

10  FOR  N =40000  TO  100000  STEP  10000:PRINT"12 
TIMES"N"  EQUALS  "12*N:NEXT 

Here's  another  variation  which  combines  a 

PRINT  message  with  the  use  of  the  FOR-NEXT 

variable: 

10  FOR  N=l  TO  10:PRINT"  {CLRJ  EINSTEIN... 
REPETITION"N:NEXT 

Using  GOSUB  To  Repeat  Actions 

What  if  you  want  to  repeat  an  action  several 
times,  but  in  different  parts  of  your  program? 
Here's  where  the  GOSUB  command  comes  in 
handy.  Try  the  following  short  example: 

10  PRINT  "{CLRlEINSTEIN  OUTDATED  NEVJTON .  . 

. " :  GOSUB  100 
20  PRINT  "BUT  WHO  WILL":  GOSUB  100 


30  PRINT  "OUTDATE  EINSTEIN...?"?  GOSUB  10 

0 
40  GOSUB  100:  GOSUB  100:  GOSUB  100 
50  END 

100  EOR  G=l  TO  40:  PRINT  "*";:  NEXT:  RETU 
RN 

Here  we  want  to  print  throe  short  messages 
on  the  screen  and  separate  them  with  horizontal 
lines,  but  instead  of  typing  the  "line-making" 
line  over  and  over  again,  we  use  a  GOSUB  to 
jump  down  to  line  100  and  use  it  over  and  over 
again. 

Line  10  clears  the  screen,  prints  our  mes- 
sage, and  GOSUBs  to  line  100.  Line  100  displays 
a  horizontal  line  on  the  screen,  and  the  RETURN 
command  sends  the  computer  back  where  it 
came  from — the  end  of  line  10 — so  it  continues 
on  to  line  20. 

Line  20  prints  another  message,  GOSUBs  to 
line  100  to  print  the  horizontal  line,  returns  to 
the  end  of  Hne  20,  and  continues  on  to  line  30, 
which  does  the  same  thing. 

Line  40  is  included  to  show  you  that  you 
could  use  the  GOSUBs  by  themselves  to  put  sev- 
eral lines  on  the  screen. 

A  GOSUB  can  be  used  for  many  different 
purposes.  In  this  next  example,  we  use  it  to  make 
the  computer  choose  six  random  numbers  from  1 
to  40.  We'll  call  this  program  a  "lottery." 

10  FOR  L,=  l  TO  6:  GOSUB  100:  PRINT  "LOTTER 

Y  NUMBER"L"IS"R 
20  NEXT 
50  END 
100  R=INT{(RND(1)*40)+1) !  RETURN 

Line  10  is  a  FOR-NEXT  loop  which  counts 
from  1  to  6.  The  GOSUB  is  inserted  here  so  the 
random  number  in  line  100  is  chosen  before  we 
have  to  use  it.  The  random  number  (R)  is  printed 
at  the  end  of  the  message.  Line  100  chooses  a 
random  number  from  1  to  40  and  RETURNS. 

Line  20  contains  our  NEXT  command. 

Line  50  ends  the  program. 

REMi  If  you  put  subrouHncs  at  the  eiui  of  a 
program,  you  should  separate  them  from  the  main 
program  with  au  END  statement.  Othenoise,  the 
program  "falls  through"  to  the  subroutine  and  exe- 
cutes it  once.  Uen,  the  RETURN  causes  a  RETURN 
WITHOUT  GOSUB  error.  Try  deleting  Hue  50  to 
see  how  this  can  happen. 

Repeating  actions  are  fundamental  to  nearly 
every  program.  As  we've  seen  here,  there  are 
various  ways  to  accomplish  the  same  thing,  but 
some  are  more  efficient  than  others.  ^ 
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MACHINE  LANGUAGE  FOR  BEGINNERS 


Richard  Mansfield,  Senior  Editor 


Crossing 


If  you're  already  good  at  BASIC,  then  you've 
seen  the  wall  that  prevents  you  from  getting  bet- 
ter. There's  only  so  much  you  can  do  to  improve 
the  speed  of  your  programs  in  BASIC— and  it 
can  be  a  considerable  effort  to  squeeze  a  little 
extra  efficiency  out  of  a  language  which  has  very 
definite  limits. 

That's  one  of  the  main  arguments  for  mak- 
ing  the  leap  and  crossing  over  to  machine  lan- 
guage. ML  can  be  a  hundred  times  faster  than 
BASIC,  But  what  only  ML  programmers  know  is 
that  ML  isn't  really  that  difficult  or  that  mysteri- 
ous. It  just  seems  obscure  at  first  because  it  uses 
different  command  words  and  builds  programs  a 
different  way.  However,  once  you  know  the  few 
underlying  rules  that  distinguish  ML  from 
BASIC,  you'll  wonder  why  you  put  off  learning 
ML.  It's  not  hard  and  it's  the  only  way  to  take 
your  programming  to  the  max. 

If  You  Know  BASIC 

If  you  know  how  to  communicate  with  your 
computer  in  BASIC,  you  know  how  to  construct 
loops  and  branches  and  variables.  ML,  too,  is 
based  on  loops  and  branches  and  variables.  ML 
does  the  same  things  that  BASIC  does,  you  just 
write  the  program  instructions  differently. 

Let's  take  a  simple  BASIC  program  that  de- 
fines four  variables,  prints  a  prompt  message, 
gets  input  from  the  user,  branches  to  print  out 
the  correct  response  message,  and  then  loops 
back  for  more  input.  This  is  pretty  simple,  but  it 
illustrates  how  variables,  input,  output,  looping, 
and  branching  are  accomplished  in  both  BASIC 
and  ML.  By  comparing  the  methods,  you'll  learn 
a  good  deal  about  how  ML  works  and  begin  to 


see  that  there's  nothing  inherently  difficult  about 
ML. 

Program  I :  basic  version 

10    NE5  =  "MESSAGE  #1" 

20  TWO?  =  "MESSAGE  #2" 

30  THREE?  =  "MESSAGE  #3" 

40  PROMPT?  =  "PLEASE  ENTER  A  NUMBER  BETV?EEN 

1  AND  3.   HOWEVER,  EXIT  THIS 
50  PI?  =  "ROUTINE  WITH  ANY  OTHER  NUMBER." 
100  PRINT  PROMPT? ;P19 
110  INPUT  A 

120  IP  A  =  1  THEN  PRINT  NE?:GOT0  100 
130  IF  A  =  2  THEN  PRINT  TWO? ; GOTO  100 
140  IF  A  =  3  THEN  PRINT  THREE? sGOTO  100 

Now  let's  see  what  the  ML  program  would 
look  like.  To  write  ML,  you  can  write  a  series  of 
instructions,  much  the  way  you  would  write  a 
BASIC  program.  You  can  even  use  colons  to 
separate  instructions  just  as  BASIC  does  (see  line 
100  in  Program  2). 

There's  one  extra  step  to  ML,  however,  that 
you  must  take  after  you've  written  the  program. 
The  ML  you  write  has  to  be  translated  from  your 
instructions  (called  source  code)  into  a  real, 
runnable  ML  program  (called  object  code).  This 
translation  is  done  for  you  by  a  program  called 
an  assembler.  That's  a  special  program  which 
doesn't  come  with  the  computer;  it's  not  inside 
waiting  for  you  to  type  RUN  the  way  BASIC  is. 
Instead,  you  must  buy  an  assembler.  There  are 
several  available  for  Commodore  computers,  but 
I'll  use  the  LADS  assembler  from  my  Second  Book 
of  Machine  Language  in  the  following  example. 

Here's  the  ML  equivalent  to  the  above 
BASIC  program: 


Program  2:  Machine  Language  Version 


10    *=   828 
20    .0 
30    ; 

35  ; 

36  ,- 
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LABEL  ASSIGNMENTS 


ALL  OF  A  SUDDEN 

Statement:  All  of  a  sudden  some  of  our  competitors  have  made  astonishing  technical  and  pricing 
breakthroughs.  Breakthroughs? 

Fact:  At  DSI  we  believe  in  designing  and  pricing  a  product  proper/y  from  the  beginning  so  that 
you  don't  have  to  scramble  for  breal^throughs  later.  . 
Gee  whiz,  don't  flog  a  dead  horse. 


$49.95 


PARALLEL  PRINTER  INTERFACE 

FOR  USE  WITH  THE  COMMODORE  Vic  20,  C64  and  128PC 
Distributor  and  dealer  programs  available.  Call  316-264-&118  for  immediate  information. 


dA 


T.M. 


DATA  SHARE,  INC. 

717  Soutti  Emporia  -  Wichita,  Ks.  67211-2307  •  316-264-6118  •  Telex:  650 193  4977 
DSf  is  a  majof  OEM  and  pfivate  label  manufacturef.  Call  for  complete  inlorination  and  quotatons. 


PROGRAM  PROTECTION  MANUAL 
FOR  THE  C-64    VOLUME  II 

Not  )ust  a  third  edition  —  a  new  and  up-to-tjaiti  manual 
cov«Tlny  the  latent  advances  in  program  protection,  Over 
275  pages  o!  valiiable  information.  Topics  inciude. 

ENCRYPTION  AND  DECRYPTION 

UNDOCUMENTED  OPCODES 

GCR  RECORDING 

CUSTOM  DOS  ROUTINES  INCLUDING: 

Haiftrackr 

Ejclra  Tracks  and  Sedorj 
Non-Srandortf  Secion 
Ny66le  Counting 
Trpck  Arcing 
Demiiv  Changes 
Synchronized  Tracks 

CARTRIDGES  AND  EPROMS 

Usiny  on  Eprom  Programmer 
Cartridge  Protectkin  Schemes 
Efitnm  Desigr}  ond  Manufatlure 

PROTECTING  YOUR  OWN  S(»TWARE 

TrPS  FROM  EXPERTS  ON 
PROTECTION  AND  BACKUP 

AND  MUCH.  MUCH  MORE  . . . 

A  disk  is  Included  to  help  explain  the  concepts. 

$34.95  +  Shipping 

************ 

SINGLE  SLOT  EXPANSION  BOARD 

•  FULLY  SWITCHED.  Including  GAME.  EXROM. 
ENABLE  AND  POWER  SWITCHES. 

•  LED  Indicators  for  typM  ol  camldge 

•  RESET  BUTTON 

•  COMPACT 

$24.95  -I-  Shipping 

PROGRAM  PROTECTION  MANUAL 

FOR  THE  C-64  VOLUME  1 

129.95  +  Shipping 


1541  DISK  DRIVE  ALIGNMENT 
PROGRAM  -  VERSION  2 

No  special  tools  or  knowledge  are  required  to  properly 
align  the  1541  disk  drive  with  this  piogram  lalthough 
average  ntechanifal  abtHty  is  required). 

A  WELL  TESTED.  PROVEN  PRODUCT.  NOW 
EVEN  MORE  ACCURATEll  VERSION  2  FEATURES 
A  NEW  CALIBRATION  DISK.  SPECIALLY  PRE- 
PARED ON  SOPHISTICATED  EQUVMENT  FOR 
EXTRA  PRECISION. 

NO  FANCY  SCREEN  DISPLAYS  OR  HIRES 
GRAPHICS,  JUST  A  GOOD,  SOLID  DISK  DRIVE 
AUGNMENT  PROGRAM  -  THOUSANDS  ALREADY 
IN  USE"  SEE  THE  REVIEW  IN  THE  OCTOBER  1984 
ISSUE  Oh'  COMPUTEfj  GAZETTE 

S  44.95  +  Shipping 

uitdates  avaJhbft;  iQ  prior  purchasers  for 
S20.Q0  •    Shipping 

1e    *    *    *    * 

PROGRAM  PROTECTION  NEWSLETTER 

Wi>  ivJi  .^Jiflmlni?  [i-5  [or  more^  prt^i^ms  each  monili  The 
protection  ichemes  will  be  j'xamined  and  btoken  down 
for  aid  In  moklna  archival  copies.  This  will  be  a  How  and 
Why  approflcii  to  program  protection  with  special  mon- 
Ihly  articles  covering  the  DO%operaling  syslem,  product 
reviews  and  more. 

S35.00  post  paid  in  U.S.  &  Canada 
S45.00  First  Class  post  paid  Foreign 

************ 


CSM 

SOFTWARE,  INC. 

1^.0,  Box  5b3.  Crovvn  Point.  IN  HWADl 
(219)  66:5-43;5.S 

VISA  AND  MASTLKCAHU  ACCEPTED 
DEALER  INQUlKILSi  INVFTEO 


CARTRIDGE  BACKER 

THE  ORIGINAL 
CARTRIDGE  BACKUP  SYSTEM, 
NOW  EVEN  BETTER. 
PACKAGE  INCLUDES; 

1.  EXPANSION  BOARD.  PROGRAM  DISK 
AND  USER'S  MANUAL 

2.  CARTRIDGE  BACKER  software  to  backup  99% 
of  the  most  popular  caittldgra  to  disk. 

3.  ARTS.  ACTIVE  AND  PARKER  BACKER 
software  to  backup  many  disk  programs, 

4.  SUPERBOOTER  —  to  aeaie  your  own 
sutoboots. 

5.  SUPERS AVHl  —  copies  files  to  or  from 
disk  or  laps. 

6   SOLD  FOR  ARCHIVAL  USE  ONLYIT 
Cartridges  are  saved  to  disk  with  an  autoboot  and  will 
run  as'ls.  Unlike  all  other  cortrUige  backup  systems, 
NO  EXTERNAL  RAM  BOARDS,  ROMS  OR  CAR- 
TRIDGES ARE  REQUIRED. 

FOR  THE  C-64 
S54.95  +  Shipping 

************ 


NUMERIC  KEYPAD 

FOR  VIC  and  C-64 

NO  SOFTWARE 
REQUIRED 

10056  COMPATIBLE 
WrrH  ALL  SOFTWARE 

MORE  FUNCTIONS  THAN 
KEYPADS  COSTING  S79  05 

S64.95  4-  Shipping 
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Super  Summer 
Siz 


Super  Summer  Siiiler  Sale  Ends  9-10-85 

Commodore  64 


One  Megabyte 


Super  Summer 
Sizzler  Sale 


zzler  Sale  ^^^   •  ■  ^^^  9  Sizzler  Sale 

179  Disk  Drive  M79 

Store  Spreadsheets,  Databases,  Wordprocessing  Data,  Etc. 

•  Commodore  64  •  PET  •  8032  •  B128 


The  one  megabyte  disk  keeps  you  from  hunting  through  hundreds  of  disks  for  your  programs:  plus  running  out  of 
room  on  your  driuo  for  Data  bose  Data.  Word  processing  Text  Spreadsheet  Data.  Business  program  Data,  etc. 
With  the  One  Megabyte  Diik  Drive  you  can  store  over  S'/j  times  the  capacity  of  the  1541  .  You  can  store  your 
own  prograiTib  ond  ony  bock  upoble  eonimcrcial  progratns  plus  dato  from  your  business  programs*.  Perfect  as  a 
serond  Drive!  '  !  !  Enter  the  world  of  professional  computors  todoy .  C  64  roquiics  IEEE  interlace. 
List  S899,00.  Sale  Si 79 .00.  LIMITED  QUANTITIES!  Requ.ri.-.  2  dnwo  sottwan.- 


$OJQOO  Super  Summer  $OJQ00 

15%"  High  Speed 
150-170  CPS 

BUSINESS  PRINTER 

The  8023  is  a  highly  advanced  136  250  column  15  '  .■  professional  tractor  friction  printer  witli  full  Bit  image  graphics  ond 
downloadable  characters  for  custom  reports  and  progrom  listings,  The  paper  feed  includes  o  multiple  pin  troctor  for 
smooth  etior  free  operation.  With  the  ribbon  rated  at  1  million  choracters  (no  mess  cartridge)  and  the  print  head  at  100 
million  characters  this  printer  will  last  a  lifetime.  Full  formotting  with  near  letter  quolity  makes  lining  up  decimal 
points  automatic  "S  '  signs  ond  tabbing  look  fantastic  and  eosy  to  use.  Witli  out  a  doubt  THIS  IS  THE  BEST  PRINTER 
VALUE  IN  THE  U.S.A.  List  S099  00  Sale  5249.00  LIMITED  QUANTITIES! 


SPECIFICATIONS 


PRINTING  METHOD 

Serial  Impact  Dot  Matrix 

PRINT  RATE 

1  50- 1  70  Characters  per 
second (CPS) 

PRINT  STYLE 

Noor  Letter  Quality 

PRINT  DIRECTION 

Bidirectional 


COLUMN  CAPACITY 

1 36     250 

LINE  SPACING 

Pr  ogrommoble 

COPIES 

3.  including  original 

RIBBON  TYPE 

Cartridge  iS14,95) 


RIBBON  LIFE 

1  Million  Characters 

PAPER  WIDTH 

3    to  15;     tractor  or 

single  sheet  friction 

INTERFACE 

IEEE  Protocol 

CHARACTER  SIZE 

0,1  16    higli.  0.08    wide 


GRAPHICS 

Bit  Image 

Programmable  Charocters 

Reverse  Characters 


ERROR  HANDLING 

Internol 

Self  •  Diognostics 

Microprocessor 


Commodore  64  IEEE  Interface 


This  interface  plugs  into  your  Commodore  6.1  Disk  Drive  poil  and  ollows  you  to  hook  up  the  1  Megabyte  Disk  Drive  and 
8023  Printer  as  well  OS  othci  IEEE  devices.  Soporte  power  supply  insures  reliability.  Fontostic  Interface,  (includes  all 
cobles)  List  S109  95    If  bought  with  printer  or  disk  drive  569.00. 

(tio  intoiloceneedecHoi  PET    8  128    and  8032  computufs) 


Add  SI  7  SO  for  stiipping  fiorldlicig  ond  (niurnncc.  Itiinoii  residents 
please  odd  e>°„  lo«  Add  S35.0O  lor  CArjADA  PUERTO  RICO  HAWAII 
ALASKA  APOFPO  orders  Conodicir  orders  must  be  in  U  S,  dollars 
WE  00  NOI  f  XPORT  lO  OTHER  COUNTRIES  EXCEPT  CAMAOA 
Enclose  Coslltets  Check  Money  Order  0<  Personal  chock.  Aflow  IJ 
doys  tor  delivery.  3  lo  7  days  for  ptiono  ardors.  1  doy  express  mad  I 
VISA        MASTERCARD        COD 

NoC  O  O    toCanodu    Af'O  I  PO 


Wc  Lovf  Oiir  Cit^slott'  rrs 
22292  N.  Pepper  Rd.,  Barnngton,  Illinois  600)0 

312/382-5244  to  order 


Commodore  64  Accessories 

SuMnntor  Sixxler  Sale 


Sale  Positively  Ends  9-10-85 

Prices  will  go  back  to  regular  sale  prices 

C128  Commodore  Computer 

Expondoblo  to  512K.  runs  C-6d.  CPM.  and  7,0  Programs. 

(Add  SIO  Shipping) 

1572"  Commodore  150-170  CPS  Printer 

Near  Letter  Quality.  Artultipie  Pin  Tractor     Friction  Feed, 

Best  Printer  Value  in  U.S.A.  (Add  S17. 50  Shipping) 

CoiTimodore-64  IEEE  Interface 

Allows  you  to  run  Pel  Peripherols  on  the  C-64    including  the 
One  Megabyte  Diik  Drive  and  1 5 '  j '  Printer 

Juki  Printer/Typewriter 

Letter  Ouolity   doisy  wheef  use  os  typewriter  and  or  printer 
[outo  correction}  (Add  SIO  Shipping) 

SCM  80  CPS  Printer 

Tractor  Friction  10    Famous  Name  Printer  does  Graphics 
w   Interface,  (Add  SIO  Shipping) 

Cardco  G  Plus  Interface 

Cofwerts  Commodore  to  Centronics  lor  use  with  most  printers,  plus 
does  Commodore  graphics  on  graphic  printers 

Alphacom  40  Column  Printer 

Thermal  technology  -  does  graphics.  (Add  StO  Shipping) 
Atphacoin  C  6-i  or  Alaii  Interface  58.95. 

190K  Slim-Line  Disk  Drive 

Cooler   20%  faster,  quieter  than  15J1  drive  (Add  SIO  Shipping) 

One  Meaabyte  Disk  Drive  (1000K) 

Double  sided  3rive  hooks  up  to  C-64  with  IEEE  interfoce   perfect  as  a 
second  drive.  (Add  SI  0  Shipping) 

13"  Premium  Quality  Color  Monitor 

Better  than  1702   with  separotod  video  inputs.  (Add  S14.50  Shipping) 

Voice  Synthesizer 

Allows  you  to  lolk  through  your  computer.  Optionol  soflv.(arc  lets 

you  play  talking  adventure  gomes  (Zork.  etc.) 

80  Column  Board  -  4  Slot  Expander 

Allows  you  to  program  in  80  columns,  plus  gives  you  a  A  slot  iwilch 
selectable  expander 

Auto  Dial  Modem  with  Super  Smart  Software 

Upload    Download.  Print.  Catalog.  This  Package  has  ii  oil!  f  ! 
Best  Modem  Value  in  the  LJ.S.A, !  ! 

Musicalc  I  Software 

The  Best  Musical  Software  for  the  C-64.  allows  you  to  change  all 
parameters. 

Oil  Barrens  Software 

Better  ihan  Monopoly   comes  with  game  board,  disks  and 
instruction  monuol.  Strike  Oil  or  Live  in  the  Poor  Farm 


List 

Reg.  Sale 
Price 

Summer 
Sixxler  Sale 

S34900 

inqaof 
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$14995 
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59900 

*24« 
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538900 
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^79" 

539900 

*  19900 
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53900 

i^qao 

^39" 
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$gg95 

5-129" 
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^39" 

S59« 

'29" 
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*  plus  Software  Coupon  Discounts 


Add  S3. 00  tor  vhipping.  handling  and  ir^%urancc.  lllino«s  /esidtiiK 
ple05e  add  5'.  lo>c.  Add  56.00  for  CANADA.  PUERTO  RICO.  HAWAII 
ALASKA.  APO-FPO  orders.  Canadian  ordors  must  be  in  U.S.  dollors 
WE  00  NOT  EXPORT  TO  OTHER  COUt>(TRIES.  EXCEPT  CANADA. 
Enclose  Cashiers  Chock  Money  Ofdet  Of  Porsonal  Check,  Allov*  14 
days  for  deliwcfy  3  10  7  days  for  phone  orderi  I  doy  ?*press  mojl ' 
VISA  ■  MASTERCARD       C  O.D. 

No  C.O.D.  10  Canada.  APO-fCO 


Wc  laox't'  Our  Oiistotnars 

22292  N.  Pepper  Rd..  Borrington,  Illinois  60010 

312/382-5244  to  order 


A-LOW.  Y-HIGH...t$CBlE  ON  THE  VlC) 
PULLS  IN  ONE  BYTE 
PRINTS  ONE  BYTE 


MAIN  PROGRAM 


40  PBINTSTRING  =  ?ABlE; 
50  GETKEY  =  $FFCF! 
60  PRINT  =  5FFD2; 
70  ; 
75  ; 

100' LOOP  LDA  #<PROMPTiLDY  #>PROHPTiJSR  PRINTSTRING?    PRINT  PROMPT  MESSAGE 

105  JSR  GETKEY:AND  #?0F;  I«PUT  A  NUMBER  AND  STRIP  IT 

106  JSR  OR?  PRINT  A  CARRIAGE  RETURN 
110  CMP  #1:BNE  TWOPRINT;  ^S  IT  #1....         „^c,^^^p 
120  LDA  #<ONE:LDY  #>OHE:JSR  PRINTSTRING; JMP  LOOP;     IF  SO  PRINT  THAT  MESSAGE 
130  TWOPRINT  CMP  #2:BNE  THREEPRINT;  CONTINUE  TESTING 

140  LDA  #<TWO:LDY  #>TWO:JSR  PRINTSTRING: JMP  LOOP 

150  THREEPRINT  CMP  #3:BNE  END;         tiF  NOT  3,  WE'VE  TRIED  EVERY  POSSIBILITY) 

155  .  (SO  WE  CAN  GO  DIRECTLY  TO  THE  EXIT.) 

160  LDA  #<THREE!LDY  #>THREEsJSR  PRINTSTRING: JMP  LOOP;   IF  3,  PRINT  THAT. 

170  END  RTS 

400  ; 

410  ;  SUBROUTINES  

420  ; 

430  OR  PHA:LDA  #13:JSR  PRINT j PLA; RTS; 

500  ; 

502  ; 

503  ; 

510  ONE  .BYTE  "MESSAGE  #1" 
5  20  .BYTE  13  0 
5  30  TWO  .BYTE  "MESSAGE  #2" 
540  .BYTE  13  0 

550  THREE  -BYTE  "MESSAGE  #3" 
560  .BYTE  13  0 

565  ; 

566  ;  (INPUT  PROMPT) 

5  70  PROMPT  .BYTE  "PLEASE  ENTER  A  NUMBER  BETWEEN  1  AND  3.  " 

580  .BYTE  "HOVIEVER,  EXIT  THIS  ROUTINE  WITH  ANY  OTHER  NUMBER. 

5  90  .BYTE  13  0 


PRINT  CARRIAGE  RETURN  (SAVE  A) 


DATA  t  VARIABLES  


Notice  first  that  in  BASIC  you  need  to  define 
your  variables  at  the  start  of  the  program.  BASIC 
has  to  know  what  these  variable  names  NE$, 
TWO$,  and  THRfZES  mean  before  it  can  use 
them.  (By  the  way,  because  the  variable  name 
ONES  would  confuse  the  computer  since  the 
command  word  ON  is  embedded,  we  had  to 
shorten  the  name  to  NE$.) 

More  Intimate  Tenns 

As  you  see,  it's  not  necessary  to  assign  variables 
at  the  start  of  an  ML  program.  In  practice,  most 
ML  programmers  put  all  their  data  at  the  end  of 
the  ML  program.  And  variables  arc  just  another 
kind  of  data  in  ML. 

With  ML,  we're  on  more  intimate  terms  with 
the  computer.  We're  more  in  charge  of  managing 
the  data  and  the  variables  than  we  are  in  BASIC. 
This  requires  that  we  do  things  a  little  differently, 
but  we  have  far  more  control  over  how  things 
are  formatted  and  manipulated.  We  give  a  vari- 
able a  name  by  assigning  a  label  to  it  as  in  line 
510  of  Program  2.  Just  type  in  the  label  as  the 
first  thing  after  the  line  number.  Next,  the  .BYTE 
is  a  command  to  the  assembler  (such  commands 
are  called  pseudo-ops)  to  insert  the  following 
characters  into  RAM  at  the  address  where  the  la- 
bel ONE  starts.  The  string  starts  and  ends  with 
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quotes,  just  as  in  BASIC. 

What  if  it's  a  numeric  variable?  Simple.  Line 
520  stores  the  numbers  13  and  0  in  RAM  right 
after  the  message  in  line  510.  We  could  have 
given  a  label  to  line  520,  but  we  didn't  need  to 
since  we're  going  to  consider  the  13  0  as  part  of 
the  message  (we'll  see  why  in  a  minute). 

Likewise,  all  the  rest  of  our  strings  are  stored 
following  the  first  one.  They  don't  need  to  be  in 
any  particular  order — they'll  be  referenced  by 
their  label.  But  messages  and  data  shouldn't  be 
stored  loithiu  the  actual  ML  program  (at  line  125, 
say)  since  messages  are  not  proper  instructions  to 
the  computer  and  the  6502  chip  wouldn't  be  able 
to  understand  what  to  do.  So  put  messages  at  the 
end. 

There's  Less  Than  Meets  The  Eye 

By  the  way,  there's  a  lot  more  in  Program  2  than 
ever  gets  POKEd  into  the  computer  as  runnable 
object  code.  Labels,  line  numbers,  comments, 
pseudo-ops  like  .BYTE — none  of  these  things  will 
end  up  in  the  finished  program.  They  are  conve- 
niences to  the  programmer,  they  make  writing 
ML  simpler,  but  the  assembler  will  strip  off  all 
these  things  when  it  transforms  the  source  code 
(Program  2)  into  the  object  code  (Program  3).  It's 
the  object  code  that  you  SYS  to  when  running  an 


ML  program.  And  it's  only  object  code  that  the 
computer  itself  can  understand. 

How  do  you  insert  REMarks  into  an  ML  pro- 
gram? It  works  just  like  REM,  except  you  use  the 
semicolon  (;)  with  LADS  and  some  other  assem- 
blers. Anything  following  the  semicolon  on  a  line 
is  ignored  by  the  assembler. 

What  are  those  variable-looking  items  up  in 
lines  40-60?  They  aren't  actual  data  like  mes- 
sages to  be  printed  out.  They're  a  different  kind 
of  label  assignment,  but  they  do  assist  the  pro- 
grammer. There  are  many  built-in  routines  in 
BASIC,  ill  the  ROM  memory,  which  arc  easy  to 
use  from  ML.  After  all,  BASIC  itself  is  written  in 
ML.  Rather  than  reinvent  the  wheel,  an  ML  pro- 
grammer will  freqently  use  built-in  routines  by 
simply  JSRing  (Jump  to  SubRoutine)  to  them  as 
he  would  to  any  other  subroutine.  Some  of  these 
activities,  like  printing  and  disk  I/O  can  get 
pretty  complex.  It's  convenient  to  "borrow" 
routines  from  BASIC  from  time  to  time- 
Thus,  a  routine  which  prints  a  string  (after 
you  first  put  its  address  in  the  Accumulator  and 
the  Y  register)  is  located  at  $AB1E  in  the  64.  So 
at  the  start  of  the  program,  we  define  the  label 
PRINTSTRING  to  mean  the  address  of  that  rou- 
tine. Then,  anywhere  in  the  program  (see  line 
120)  that  you  want  to  access  this  routine,  you 
just  type  JSR  PRINTSTRING.  You  don't  need  to 
remember  specific  addresses  this  way,  and  the 
programming  becomes  more  BASIC-like,  with 
real  words  for  commands. 

The  ML  program  proper  starts  at  line  100 
with  the  label  LOOP.  LOOP  identifies  the  ad- 
dress where  the  command  LDA  on  that  line  is 
located  in  memory  and  the  address  to  which  we 
can  later  JMP  (JuMP)  to  the  LOOP.  As  when 
naming  variables  in  BASIC,  you  can  use  any 
words  you  want  for  labels.  You  just  can't  use  the 
same  word  twice.  (If  you  do,  LADS  will  ring  a 
bell  and  print  "Duplicated  Label"  to  let  you 
know.) 

There's  another  interesting  thing  in  line  100: 
the  #<  pseudo-op.  To  satisfy  the  needs  of  the 
PRINTSTRING  routine,  we  need  to  divide  the 
address  of  the  string  we  want  printed  into  two 
bytes  and  then  put  the  high  byte  into  the  Y  reg- 
ister and  the  low  byte  into  the  Accumulator.  You 
break  an  address  in  half  like  this: 
#<PROMPT,  which  gives  you  the  low  byte,  and 
#> PROMPT,  which  gives  you  the  high  byte. 

How  Does  It  Know  When  To 
Stop? 

How,  you  might  ask,  does  the  PRINTSTRING 
routine  in  BASIC  know  when  to  stop,  know 
when  it  has  reached  the  end  of  a  message?  That's 
where  those  bytes  13  0  we  spoke  of  earlier  come 


in.  PRINTSTRING  stops  printing  to  the  screen 
when  it  comes  upon  a  0.  The  13  is  the  symbol 
for  the  carriage  return  and  that's  an  easy  way  to 
print  one;  just  add  it  to  a  string  you  want  printed. 

GETKEY  is  another  BASIC  subroutine  and 
so  is  PRINT  which  prints  one  character — what- 
ever is  in  the  Accumulator — at  the  time  you  JSR 
to  it. 

GETKEY  acts  like  BASIC'S  INPUT  command 
and  the  character  typed  will  be  left  in  the  Accu- 
mulator when  we  return  to  oiu'  ML  program 
from  GETKEY.  Thus,  we  can  transform  the 
ASCII  code  for  numbers  into  actual  numbers  by 
using  the  AND  #$0F  in  line  105.  ASCII  for  1  is 
$31,  for  example.  After  $31  AND  $0F,  we're  left 
with  a  1  in  the  Accumulator.  It's  not  important 
for  now  that  you  understand  how  this  or 
GETKEY  or  PRINTSTRING  accomplish  their 
tasks.  Just  learn  what  they  do  and  how  useful 
they  can  be  when  programming. 

In  fact,  we  didn't  really  need  to  strip  off  the 
$3  from  $31.  We  could  have  constructed  the 
branch  test  in  line  110  to  CMP  $31,  but  it's  eas- 
ier to  visualize  what's  happening  if  we  test  the 
real  numbers  instead  of  their  ASCII  code.  The 
BNE  (Branch  if  Not  Equal)  in  line  110  will  send 
the  program  down  to  line  130  (for  another  IF- 
THEN  test)  if  the  number  in  the  Accumulator  is 
not  equal  to  1 . 

However,  if  the  number  is  1,  we  "fall 
through"  the  BNE  to  line  120,  which  prints  out 
our  message  for  keypress  1  and  then  jumps  back 
up  to  start  the  loop'  over  again  and  prompt  the 
user  for  more  input. 

The  only  subroutine  we've  written  for  this 
program  is  one  which  prints  a  carriage  return  just 
after  we've  detected  a  keypress  with  GETKEY. 
Obviously,  we  want  to  save  what's  in  the  Accu- 
mulator after  GETKEY  because  we  need  to  use  it 
to  test  for  I,  2,  or  3.  To  save  the  Accumulator, 
we  PHA  {PusH  Accumulator  onto  the  stack)  and 
then  print  a  13  and  then  PL  A  (PuLl  Accumulator 
from  the  stack)  so  that  we  can  preserve  the  orig- 
inal GETKEY  value.  We  needed  to  use  the  Accu- 
mulator briefly,  and  without  saving  whatever 
was  in  it,  we  would  have  lost  it.  in  ML  there  are 
many  ways  to  save  the  Accumulator,  many  ways 
to  print  string  variables,  many  ways  to  do  most 
anything.  But  the  techniques  illustrated  here 
work  well. 

One  final  observation:  The  source  code  in 
Program  2  illustrates  the  genera!  structure  used 
by  most  ML  programmers.  It  separates  the  pro- 
gram into  four  fundamental  sections:  the  Defi- 
nitions and  initialization  (lines  35-60);  the  Main 
Loop  (100-170);  the  Subroutines  (430);  and,  last, 
the  Data  510-590).  There  are  no  fixed  rules 
about  this  in  ML,  but  most  programmers  find 
this  arrangement  is  the  most  efficient.  9 
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REVIEWS 


Th&  Music  Shop 

"The  Music  Slwp,"  written  by  Don 
Williams  for  Broderbund,  is  a 
powerful,  thoughtfully  designed 
music  editor  for  the  Commodore 
64.  If  you've  never  tried  program- 
ming a  computer  to  make  music, 
it's  hard  to  appreciate  just  how 
much  The  Music  Shop  simplifies  the 
process:  It  uforks  in  such  a  natural, 
intuitive  way  that  you  can  start 
making  "real"  music  within  min- 
utes of  booting  it  up.  This  is  due  in 
large  part  to  the  program's  intelli- 
gent use  of  Macintosh-style  visuals. 
Nearly  every  Music  Shop  func- 
tion can  be  performed  with  a  joy- 
stick {keyboard  controls  are  also 
available),  guiding  an  arrow-shaped 
cursor  around  a  screen  display  that 
looks  like  a  sheet  of  music  paper. 
For  instance,  to  choose  a  note,  you 
open  the  "Notes  Box"  and  take 
what  you  want  from  a  wide  selec- 
tion of  musical  symbols.  Press  the 
button  and  the  box  disappears, 
putting  you  back  on  the  music  pa- 
per. Now  the  cursor  is  "carrying" 
the  selected  note,  which  plays  at 
the  proper  pitch  when  you  place  it 
on  the  musical  staff. 

After  you've  placed  a  few  dif- 
ferent notes,  you  can  use  your  own 
composition  like  the  Notes  Box, 
picking  up  new  notes  from  existing 
ones  without  disturbing  the  orig- 
inals. Thus,  you  need  only  to  go 
back  to  the  Notes  Box  for  some- 
thing that's  not  already  on  the 
screen. 

The  rest  of  the  program  has 
the  same  visual  orientadon,  letting 
you  move  around  in  the  com- 
position to  add,  delete,  or  revise 
small  details  or  large  passages  with 
equal  ease.  Compositions  can  be 
saved  or  loaded  from  disk,  or  sent 
to  a  Commodore-compatible 
printer.  The  program  disk  also  con- 
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tains  an  impressive  selection  of 
demonstration  musical  pieces. 

The  Mwsic  Shop  provides  16 
predefined  instruments,  and  you 
can  switch  any  of  the  64's  three  in- 
dependent voices  from  one  in- 
strument to  another  at  will.  But  the 
real  fun  is  in  making  your  own  cus- 
tomized musical  instruments.  This 
is  done  with  "Adjust  Sound,"  a 
full-featured  sound  effects  editor 
that  lets  you  adjust  the  sound  of  an 
instrument  while  your  composition 
plays  in  the  background. 

Besides  being  lots  of  fun,  it's 
intriguing  to  listen  to  the  same 
song  played  by  a  variety  of  dif- 
ferent instruments,  switching  from 
one  to  another  with  the  touch  of  a 
button.  Once  you've  defined  a  new 
instrument,  you  can  use  it  at  any 
point  in  the  composition,  just  like 
one  of  the  presets.  And  the  in- 
strument definitions  are  automati- 
cally saved  as  part  of  the 
composition. 

On  the  negative  side,  if  you're 
one  of  those  who  dislikes  icons  and 
pull-down  window  menus  {some 
people  find  them  obtrusive  and  ir- 
ritating), this  program  may  not  be 
for  you.  After  a  while  you  may  tire 
of  moving  the  cursor  all  the  vvay 
across  the  screen  to  select  new  op- 
tions. Though  it's  possible  to 
choose  options  with  shorthand  key- 
board commands  {pressing  f2  puts 
you  in  the  Adjust  Sound  option, 
and  so  on),  there's  no  way  to  es- 


cape the  omnipresent  windows.  In 
addition,  since  it's  designed  for 
writing  fairly  conventional  music, 
the  program  is  not  suitable  for 
creating  sound  effects.  But  for  most 
people,  these  are  likely  to  be 
insignificant  drawbacks  to  a  gen- 
erally exceptional  product. 

The  Music  Shop  includes  an  ex- 
cellent instrucdon  manual  contain- 
ing step-by-step  tutorials  as  well  as 
a  quick  reference  card.  For  those 
who  need  to  brush  up  on  fun- 
damentals, there's  even  a  section 
on  basic  music  theory, 

—Philip  I.  Nelson 

Br0derbund 
17  Paul  Drive 
San  Rafael,  CA  94903 
$44.95  (disk) 


Felony 

Once  again  it's  time  for  you,  in  the 
role  of  a  master  detecdve,  to  take  to 
the  city  streets.  Your  job  is  to  solve 
the  12  crimes  which  make  up  Pel- 
ony,  the  second  scenario  in  CBS 
Software's  Mystery  Master  Series, 

Like  its  successful  predecessor. 
Murder  by  the  Dozen,  Felony  is  an 
attractive,  intriguing,  and  challeng- 
ing software  package  that  contains 
all  the  paraphernalia  needed  to 
crack  each  of  the  cases.  Unlike 
Murder  by  the  Dozen,  in  which  all 
the  cases  centered  on  murders,  the 
cases  in  Felony  vary  considerably, 
necessitating  that  your  investigative 
techniques  vary  accordingly.  Mo- 
tives for  theft,  for  example,  can  dif- 
fer considerably  from  motives  for 
murder,  and  your  methods  of  in- 
vestigation will  reflect  the  type  of 
case  you're  trying  to  solve. 

Less  convoluted  than  some 
other  mystery  games.  Felony  is  no 
less  enjoyable  and  often  just  as 


diabolical  in  its  logic.  Each  crime  is 
supported  by  a  Case  History  that 
provides  you  with  the  necessary 
data  to  begin  working  on  the  case. 
Players  (up  to  four  detectives  on 
each  case,  more  if  you  wish  to  play 
in  teams)  may  interview  people,  ex- 
amine physical  evidence,  or  move 
to  another  location  on  each  game 
turn.  Each  option  carries  with  it 
certain  advantages  and  disad- 
vantages, and  it  takes  a  top-notch 
sleuth  to  know  when  to  do  what, 
sift  through  the  red  herrings,  and 
make  good  use  of  time. 

While  there  is  no  time  limit  on 
solving  each  case,  your  final  detec- 
tive rating  is  based  in  part  on  how 
long  it  took  to  solve  the  case.  To 
meet  the  objectives  of  each  case  (as 
stipulated  in  the  Case  History),  you 
must  be  sure  that  you've  spent 
enough  time  gathering  evidence 
that  will  support  your  solution,  yet 
not  so  much  time  that  you've  bank- 
rupted the  city  with  your  overtime 
pay. 

The  computer  acts  as  your 
crime  lab,  the  map  of  the  city 
(there  are  functional  graphics),  and 
option  generator.  It  not  only  does 
the  busy  work  of  keeping  track  of 
whose  turn  it  is,  but  also  the  neces- 
sary work  of  analyzing  the  evi- 
dence you've  sent  to  the  lab.  Most 
importantly,  it  sends  you  to  the 
proper  section  of  the  Clues  Booklet, 
which  contains  the  information 
necessary  for  building  your  case 
and  eventually  solving  the  crime. 

Felony  is  an  excellent  example 
of  an  educationally  sound  game. 
Players  exercise  logic  and  reasoning 
skills,  learn  to  both  take  and  orga- 
nize notes,  and  to  employ  other 
problem-solving  skills.  The  cases 
are  well  thought-out,  each  as  diffi- 
cult in  its  own  way  as  the  next,  and 
they  accurately  reflect  the  problems 
and  anxiety  that  must  accompany 
painstaking  detective  work.  The 
competitive  factor,  brought  on  by 
working  against  rival  detectives  try- 
ing to  solve  the  same  crime,  adds 
another  dimension  to  Felony, 
though  the  game  is  equally  enjoy- 
able when  played  alone.  This  is  a 
good  one  for  all  the  would-be  Sher- 
locks  out  there, 

— James  Trunzo 

CBS  Software 

One  Fawcett  Place 

Greenwich,  CT  06836 

$34.95  (disk)  m 


a  Breakthrough  in    Value  ! 

ULTRABYTE 

NEW  PRODUCTS  -  ALL 
with  FREE  BACKUP  COPIES 


ULTRABYTE  DISK  NIBBLER 


Uses  proprietary  revision  of  disk  operating  system  (DOS)  to  make 
a  bit  by  bit  copy.  This  process,  called  nibollng.  copies  tfie  lormat, 
data  and  errors,  all  at  the  same  time.  Errors  are  not  recognized 
and  do  not  hammer  the  drive.  Built  in  last  load  environment  allows 
copies  in  6  minutes  with  a  single  1541  disk  drive. 

•  Easy  to  use.  No  separate  analysis  or  error  production 

•  Choose  35,  36.  37  or  38  tracks  to  copy  incl.  half  tracks 

•  Makes  up  to  5  copies  ol  each  original —  ( UNIQUE  FEATURE) 

•  Backs  up  99%  of  ail  protected  software 

•  Free  backup  copy -two  disks  lor  the  price  of  one 


FOR  2  COPIES  OF  THE 
DISK   NIBBLER 


plus  S4.ao  shipping  and  handling.  Mastercard.  Visa.  Check  ar  M.O..  roreign  orders 
or  COO  add  $Z.DO.  Calll.  add  B.5%  [3  2.601  sales  lax.  Addllional  backup  copies  are 
S 20.00  plus  S3.D0  shipping.  ATTENTION;  Owners  q(  ULTRACOPY  whose  names 
are  In  our  lile  may  order  a  single  copy    lar  S  ?0.OD  plus  S  3.0O  shipping. 


FREE  BACKUP  DISKS 


MclVIURPHY'S  MANSION 

AM  ULTRABYTE 
TEXT  ADVENTURE 


It  seems  that  an  unknown  uncle  has  died  in 
laraway  Scotland  and  lelt  you  his  vast 
iortune.  S  10.000.000  to  be  exact  II 

There  Is  only  one  small  pruhlem.  Dear  old 
uncle  McMurphy  was  a  bit  demented  and 
has  hidden  your  inheritance  somewhere  in 
his  mansion. 

Ke  left  you  only  one  small  clue,  a  brass  key. 
It  is  now  up  to  yuu  to  llnd  your  Iortune. 

•  30 '  BO  heurs  ol  challenge 

<  Sealed  envelope  ol  hints 
lor  beginners 

•  inslruction  manual  included 

•  Solulion  sheet  available 

1^    S2g.g5for2disks     ^ 

plus  $4.00  shipping.  COD  or 
Foreign  add  S2.D0.  CA  tax  SI. 95 


THE  DISK  SURGEON 

AN  ULTRABYTE 
DISK  UTILITY 

•  Read  data  Irom.  edit  and  write  to  disk 

•  Analyze  disk  errors  without  "hammering" 

•  Write  errors  20. 21 .  22. 23. 27  &  29  on  disk 

■  Head  data  under  errors,  erase  errors 

•  Decimal.  HEX.  Octal  S  Binary  conversions 

•  Format  a  single  track  with  any  ID 

•  Oetailed  instructions  lor  beginners 

■  Much  more 

INCLUOES  THREE  PUBLIC  DOMAIN  COPY 
PROGRAMS  THAT  ARE  NOT  PROTECTED 

1)  FILE  COPY  to  copy  portions  ol  a  disk 
2]  SINGLE  TRACK  COPY 
31  4  MINUTE  COPY  ol  entire  disk. 
Prolecled  disks  also  require  error 
production  ^^ 

^    $29.95  for  2  disks     ^ 

plus  $4.00  shipping.  COD  or 
Foreign  add  $2.00.  CA  tax  $1.95 


All  Products  lor  Commodore  64  &   1541   Disit  Drive  Only 
Write  or  Call  24   Hour  Order  Line 

ULTRABYTE   (818)  796-0576 
P.O.  Box  789  La  Canada,  CA  91011 
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Mixing  Text 

And 

Hi-Res  Graphics 


James  R,  Chambers 


You've  created  the  perfect  graph  in  hi-res, 
but  how  are  you  going  to  label  it?  Here's  a 
program  that  allows  you  to  put  standard 
text  characters  on  the  hi-res  screen  of  the 
64.  Also,  it's  compatible  with  ''Hi-Res 
Toolbox." 


Once  you  start  writing  hi-res  programs,  you  may 
find  yourself  wishing  for  just  a  few  regular 
characters.  Perhaps  you  want  some  labels  for  a 
detailed  graph  or  a  player's  score  display  for  a 
game  with  a  hi-res  screen.  I've  read  about  creat- 
ing text  windows  using  a  raster  interrupt  vector 
routine  written  in  machine  language.  I  haven't 
tried  this,  but  apparendy  the  text  is  limited  to 
certain  portions  of  the  split  screen — you  can't 
mix  characters  and  hi-res  graphics. 

One  solution  is  to  create  a  brand  new 
character  set,  but  why  do  all  that  work  when 
there's  a  character  set  already  in  memory?  And 
because  of  the  organization  of  hi-res  memory,  we 
can  put  character  shapes  there  without  a  lot  of 
complex  math. 

Eight  Byte  Chunks 

[n  some  important  ways,  a  hi-res  screen  is  similar 
to  a  regular  screen  (see  "Creating  Hi-Res  Graph- 
ics On  The  64"  in  this  issue).  Each  character  on  a 
normal  screen  is  made  up  of  eight  lines  of  eight 
pixels.  Information  about  letter  shapes  is  stored 
in  character  ROM — eight  bytes  per  character.  Not 
so  coincidentally,  the  memory  used  for  hi-res  bit- 
mapping  is  divided  into  1000  groups  of  eight 
bytes. 

So,  if  you  were  to  go  through  character 
ROM  and  PEEK  the  shapes  of  the  letters  C,  A, 
and  T,  and  then  POKE  the  24  numbers  into  the 
first  24  bytes  of  hi-res  memory,  the  word  CAT 
would  appear.  This  is  the  principle  behind  the 
program  offered  here,  "Text  Print." 
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Instructions  And  Modifications 

Enter  the  program  and  save  it  to  tape  or  disk. 
Make  sure  the  numbers  in  the  DATA  statements 
are  all  typed  correctly. 

When  you  run  the  program,  you  see  a  hori- 
zontal, a  vertical,  and  a  diagonal  hi-res  line. 
Next,  the  words  describing  each  line  are  printed. 
There  are  also  examples  of  Commodore  graphics 
characters.  This  simple  demonstration  screen 
illustrates  the  purpose  of  the  program:  mixing 
standard  characters  with  hi-res.  To  add  the  rou- 
tine to  your  own  program: 

1.  Remove  lines  2580-2670.  This  part  of  the 
program  draws  the  hi-res  lines.  Also,  add  a  line: 
2580  RETURN, 

2.  Remove  lines  2740-2910,  the  section  from 
the  demo  routine  where  the  words  HORI- 
ZONTAL, VERTICAL,  and  so  on  are  printed. 

3.  At  the  beginning  of  your  program,  insert  a 
GOSUB2500.  This  subroutine  POKEs  some  ML 
routines  into  memory  and  turns  on  the  hi-res 
screen  (the  bitmap  starts  at  8192,  hi-res  color 
memory  at  1024). 

Using  Text  Print 

If  you  want  to  turn  on  a  single  pixel,  set  the  X 
and  Y  values  and  GOSUB  2920.  The  X  (hori- 
zontal) value  should  be  in  the  range  0-319  and  Y 
should  be  between  0  and  199. 

To  put  characters  on  the  screen,  you'll  have 
to  define  some  variables  first: 

TEXTS — the  words  which  will  appear  on  the 
hi-res  screen, 

TX— the  X  value  (0-319)  of  where  the  first 
letter  will  appear.  It  should  be  a  multiple  of 
eight.  An  easy  way  to  calculate  TX  is  to  imagine 
a  normal  screen  with  room  for  40  columns  num- 
bered 0-39,  Multiply  the  column  number  by 
eight  and  assign  it  to  TX. 


TY— the  Y  value  (0-199),  which  must  ah;o 
be  a  multiple  of  eight.  Take  the  row  number 
(0-24)  and  muUiply  by  eight. 

TCOL — the  color  of  the  letters  (foreground 
color  0-15  multiplied  by  16,  added  to  back- 
ground coior). 

D — the  direction  of  printing.  Because  of  the 
way  hi-res  screen  memory  is  organized,  left  to 
right  is  direction  8,  downward  printing  is  320, 
and  diagonal  printing  (down  and  to  the  left)  is 
328. 

After  the  variables  are  defined,  add  GOSUB 
2960  to  the  program  and  your  words  or  charac- 
ters appear  on  the  screen.  For  example,  if  you 
wanted  to  label  the  left  side  of  a  graph  with  the 
numbers  1-9  in  blue  on  white,  you  could  put 
this  line  in  your  program: 

50  TEXTS  =  "987654321":  TX  =  0:  TY  =  13*8: 
TCOL  =  6*I6  +  l:  D-320:  GOSUB2960 

Machine  Language  For  Speed 

The  main  section  of  Text  Print  is  written  in 
BASIC,  but  there  are  also  some  machine  lan- 
guage routines.  Their  functions  could  have  been 
written  in  BASIC,  but  BASIC  is  fairly  slow  when 
there  are  a  lot  of  POKEs  to  be  done.  They  work 
as  follows: 

SYS  828  copies  the  first  128  shapes  from 


|t|00,000 
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character  ROM  down  to  50176  and  following. 
Interrupts  must  be  turned  off  and  the  I/O  bank 
switched  out  before  this  routine  will  work.  This 
is  taken  care  of  in  lines  2690-2730.  This  ML  rou- 
tine transfers  the  uppercase/graphics  characters 
down  to  RAM.  If  you'd  prefer  the  upper/lowercase 
letters,  change  these  two  lines: 

3130  DATA234,72,13R,7  2,152,72,160,0,185,0 
,216,153,0,196,185,0,217,153,0,197,1 
85  :rem  96 

3140  DATA0, 2 18, 153,0,198, 185,0,219,153,0, 
199,200,208,229,104,168,104,170,104, 
96  :rem  96 

SYS  869  clears  the  hi-res  screen  at  8192.  In  a 
matter  of  seconds,  machine  language  does  what 
would  take  BASIC  half  a  minute. 

SYS  923  fills  color  memory  with  the  fore- 
ground and  background  colors  you've  chosen. 
Before  calling  this  routine,  POKE  251  with  a 
number  from  0  to  255  (foreground  X  16  + 
background). 

If  you  choose  to  append  Text  Print  to  Hi-Res 
Toolbox  (elsewhere  in  this  issue),  you  won't  need 
the  clear  screen  or  color  fill  routines,  although 
you  can  include  them.  You  can  also  delete  the 
BASIC  routine  (lines  2920-2950)  that  turns  pixels 
on. 

See  program  listing  on  page  75.  41 
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DEALERS  CALL  USf^ 


Space  Dock 


Aaron  Bobick 


Do  you  have  the  steady  hand  and  quick 
eye  it  takes  to  land  at  a  busy  spaceport? 
Watch  out  for  the  other  ships,  they  won't 
slow  down  or  get  out  of  your  way.  For  the 
unexpanded  VIC  and  64.  Joystick  required. 


You've  taken  your  Class  3  OC-88DL  mining  ship 
to  the  asteroid  belts  and  back.  The  cargo  bays  are 
brimming  with  valuable  ore,  as  well  as  a  few 
strange  crystals  you  discovered.  Six  months  in 
space  is  a  long  time;  all  you  want  is  to  dock  the 
ship,  collect  your  pay,  and  find  a  room  with  a 
hot  bath. 

But  the  traffic  is  heavy  today.  On  arrival  at 
the  Lincoln  International  Spaceport,  you  were 
asked  to  go  into  a  holding  pattern.  Finally,  after 
three  hours  of  flying  in  circles,  you've  been 
cleared  for  landing.  You  accelerate  toward  the 
landing  bay  and  suddenly  realize  that  every  ship 
in  the  sector  must  be  here,  and  they're  all  block- 
ing your  path.  You  hear  an  angry  voice  on  the 
radio,  "Hey,  noodlebrain,  where'd  you  learn  to 
fly?  Get  out  of  my  way."  So  you  turn  off  the 
radio, 

Limited  Fuel 

In  "Space  Dock,"  you  have  only  one  chance  to 
reach  the  landing  bay,  because  the  fuel  is  nearly 
gone.  And  since  the  ship  is  completely  full  of 
ore,  it  can't  change  course  very  quickly.  Use  the 
joystick  to  move  forward,  left, 'and  right.  And 
avoid  the  other  spaceships  that  are  waiting  to 
land.  If  you  miss  the  landing  bay,  your  ship  is 
lost.  You  must  touch  down  in  the  middle  of  the 
spaceport;  if  you  miss  slightly,  it  counts  as  a 
crash. 

In  the  VIC  version,  you  start  with  three 
ships.  You  get  an  extra  {bonus)  ship  each  time 
you  dock  successfully. 

Tlie  64  version  is  slightly  different.  You  have 
five  chances  to  dock,  but  are  not  given  any  bo- 
nus for  success.  At  the  beginning  of  the  game, 
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Positioti  and  timmg  arc  essential.  Here,  the  ship  ivaits  for 
the  sfjaccport  iimrtly  visible  in  the  tipper  right)  to  wrap 
around  to  the  left  (6i  version), 

move  the  joystick  up  or  down  to  choose  level  1, 
2,  or  3.  (Level  1  is  the  easiest.)  Then  press  the 
fire  button  to  begin.  Push  forward  to  accelerate, 
pull  back  to  decelerate.  You  cannot  stop  com- 
pletely, but  you  can  adjust  the  speed  somewhat. 

Typing  Instructions 

The  VIC  version  is  written  in  BASIC.  Remove  or 
disable  any  extra  memory,  type  in  the  program, 
and  save  it  to  tape  or  disk. 

The  64  version  is  a  little  longer  than  IK  of 
machine  language,  and  you'll  need  the  MLX  ma- 
chine language  editor,  published  regulariy  in  the 
GAZETTE,  to  enter  it.  Load  MLX,  and  answer  the 
prompts  as  follows: 

Starting  Address:     49152 
Ending  Address:       50597 

Enter  the  program  and  save  it  to  tape  or 
disk.  When  you  load  it  back,  you  must  use  a 
secondary  address  of  one:  LOAD"SPACEDOCK" 
,8,1  (disk)  or  LOAD"SPACEDOCK",l,l  (tape). 
To  start,  SYS49152. 

Sec  program  listings  on  page  69.  ^ 
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A  Compfete  Pro  Football 

Prediction  Program  For  The 

1985  NFL  SEASON 


(iOOy    _i       Accurate  vs  'Spread'  Since  1981 
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•  •  FEATURES  •  • 

Predicted  Scores  Each  Week 

Season  Schedule  By  Week/Team 

Records  &  Results: 
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Scores  By  Team 
Division  Standings 
Stats  —  Accumulate<J  &  Average 
1983-1984  Data  Base 

Auto  Opponent  Input 
Auto  Data  Update 
Printed  Copy  All  Screens 
Easy  Update— Playoffs/ 1986 
Dealer  Inquiries  Invited 
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runch 


There  are  a  number  of  advantages  to 
crunching  your  programs:  execution  speed, 
efficiency,  and  more  memory,  to  name  the 
most  obvious.  This  utility  is  one  that  every 
programmer  should  have  in  his  toolbox.  For 
the  64  and  VIC-20. 


One  of  the  first  skills  a  beginning  programmer 
learns  is  how  to  "crunch"  a  BASIC  program, 
reducing  it  to  the  smallest  size  possible  by 
removing  all  spaces,  shortening  variable  names, 
combining  lines,  and  so  on.  It's  usually  quite  te- 
dious and  time-consuming,  and  becomes  even 
more  so  as  the  programmer  writes  longer  pro- 
grams, A  lot  of  people  have  developed  the  bad 
habit  of  crunching  their  program  as  they  typo  it 
in,  with  the  result  being  hard  to  read  and  diffi- 
cult to  debug. 

Why  Cmnch? 

Why  bother  to  crunch  in  the  first  place?  For  one 
thing,  it  allows  your  program  to  run  faster  and 
more  efficiently.  However,  in  some  cases,  es- 
pecially on  the  VlC-20  with  little  or  no  memory 
expansion,  it's  the  only  way  a  program  will  run. 
But  even  the  64,  with  its  relatively  large  RAM 
memory,  occasionally  runs  into  this  problem. 
This  can  occur,  for  instance,  in  a  lengthy  pro- 
gram which  uses  large  arrays.  Every  byte  saved 
by  reducing  the  program  length  can  be  used  for 
string  and  variable  storage. 

With  "Crunch"  you  can  let  your  computer 
do  the  tedious  work  for  you.  After  all,  that's 
what  computers  are  best  at.  In  fact,  this  program 
will  not  only  crunch  your  program  in  a  matter  of 
seconds,  but  the  result  will  be  much  more  com- 
pact than  would  be  possible  by  hand.  Originally 
written  for  the  64  and  requiring  a  litde  over  1.5K 
of  memory,  I've  added  a  version  for  the  VIC-20 
which  retains  the  power  of  the  64  version  while 
using  only  880  bytes. 
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Eight  Ways  To  Crunch 

Combining  Of  Lines.  One  of  the  most  remark- 
able things  that  Crunch  can  do  is  combine  as 
many  statements  onto  one  line  as  possible.  And 
you're  not  limited  to  80  or  88  characters  as  you 
would  be  using  the  keyboard.  In  fact,  it  will  use 
up  to  255  bytes  per  line,  or  any  lower  limit  you 
select  (BASIC  doesn't  like  lines  longer  than  255 
bytes).  That's  bytes,  not  characters,  and  it  can  re- 
sult in  a  line  even  longer  than  255  characters. 
This  is  because  BASIC  keywords  are  stored  as 
one  byte  tokens  but  are  printed  out  using  full 
length  words. 

Not  every  line  can  be  combined  with  an- 
other one.  BASIC  keywords  such  as  GOTO, 
GOSUB,  IF-THEN,  RUN,  and  LIST  may  be  fol- 
lowed by  a  line  number.  The  line  they  refer  to  is 
called  a  referenced  or  target  line.  Such  a  line  can- 
not have  its  line  number  removed  by  combining 
it  with  the  previous  line. 

Another  special  case  is  the  IF-THEN  state- 
ment. Any  statement  that  follows  an  IF-THEN 
on  the  same  line  is  executed  only  when  the  con- 
dition is  true.  Therefore,  no  additional  lines  can 
be  added  to  the  end  without  changing  the  logic 
of  the  program. 

Spaces.  All  spaces  within  a  program  are  re- 
moved except  those  within  a  string  inside  quotes 
and  certain  spaces  within  DATA  statements  as 
described  below. 

DATA  Statements.  If  you  group  all  of  your 
DATA  statements  together.  Crunch  will  combine 
them  in  a  special  way.  Instead  of  just  adding  a 
colon  and  concatenating,  a  comma  is  added  and 
the  DATA  token  is  dropped.  For  example: 

10  DATA  ABQDEF 
20  DATA  GHI,JKL 

would  become: 

10  DATAABC,DEF,Gin,jKL 


This  will  continue  up  to  the  maximum  number  of 
bytes  selected  per  line. 

Spaces  are  also  treated  differently  within  a 
DATA  statement.  This  is  because  BASIC  allows 
you  to  define  strings  within  a  DATA  statement 
without  using  quote  marks.  For  example,  the 
statement: 

10  DATA  JOHN  DOE  ,  123  OAK  LANE 

would  become: 

10  DATAJOHN  DOE  ,123  OAK  LANE 

Notice  that  only  leading  spaces  are  deleted, 
while  those  within  and  trailing  the  data  string 
are  preserved.  This  is  exactly  how  your  computer 
would  treat  them.  And  since  Crunch  cannot  tell 
whether  a  number  within  a  DATA  statement  is 
meant  to  be  used  as  a  number  or  a  string,  all 
items  are  treated  as  strings.  If  you  enclose  your 
string  data  items  within  quote  marks,  as  is  some- 
times necessary  when  using  punctuation,  then 
spaces  trailing  after  the  quote  mark  are  also 
removed. 

REMarks.  Remarks  are  nearly  always  com- 
pletely removed.  However,  if  the  remark  is  on  a 
line  by  itself  and  is  referenced  by  another  state- 
ment (a  bad  practice,  by  the  way),  then  the  line 
following  the  remark  is  checked  to  see  if  it's  ref- 
erenced. If  it's  not,  then  its  line  number  is 
changed  to  that  of  the  referenced  remark  and  the 
remark  is  completely  dropped.  If  the  next  line  is 
referenced,  then  only  the  text  of  the  remark  is  re- 
moved. The  REM  token  and  its  line  number  are 
preserved, 

Variable  Names.  With  Crunch,  there's  no 
reason  why  you  can't  use  descriptive  variable 
names  such  as  AMOUNT  and  NAMES,  Crunch 
will  truncate  all  of  them  to  the  first  two  charac- 
ters, since  that's  all  your  computer  recognizes 
anyway.  Just  remember  to  keep  the  first  two 
characters  unique  for  each  variable. 

FOR-NEXT  Statements.  Whenever  you  ter- 
minate a  loop  with  a  NEXT  command,  it's  not 
necessary  that  it  be  followed  with  a  variable 
name  such  as  NEXT  ],  Therefore,  Crunch  will  re- 
move all  variables  following  NEXT.  If  you've 
used  nested  loops  and  terminate  them  with 
something  like  NEXT  J1,J2,  Crunch  will  trans- 
form it  into  NEXT:NEXT.  This  may  look  longer, 
but  remember  that  BASIC  keywords  are  stored  as 
one  byte  tokens,  so  for  the  example  given,  three 
bytes  are  actually  saved.  If  you've  nested  your 
loops  properly,  the  computer  will  remember 
which  loop  to  perform,  and  your  program  will 
run  the  same,  actually,  a  little  faster  since  it  does 
not  have  to  verify  that  the  variable  matches  the 
one  it  was  expecting. 

End  Quotes.  Whenever  the  last  thing  on  a 
BASIC  line  is  a  literal  string  within  quotes,  it's 


not  necessary  to  include  the  final  closing  quote 
mark.  This  is  because  the  carriage  return  at  the 
end  of  the  line  terminates  the  quote  mode.  So 
whenever  this  occurs  on  the  newly  crunched 
line,  the  final  quote  mark  is  dropped. 

On  the  other  hand,  if  the  programmer  has 
already  dropped  the  end  quote.  Crunch  will  tack 
it  back  on  before  concatenating  the  next  line. 

LET  tokens.  Few  programmers  use  the  LET 
command.  (A  =  B-!-]  is  the  same  as  LET 
A  =  B+1).  However,  LET  often  adds  a  little  clar- 
ity, especially  for  the  beginning  programmer. 
Crunch  removes  all  LETs  because  they're  not 
necessary. 

Typing  It  In 

The  64  version  of  Crunch  is  written  entirely  in 
machine  language,  so  you'll  need  to  use  MLX, 
the  machine  language  entry  program  published 
frequently  in  the  GAZETTE,  Here's  the  information 
you  need  to  use  Crunch  with  MLX: 

Starting  address  =  49152 
Ending  address  =  50795 

After  you've  finished  typing,  save  the  pro- 
gram to  tape  or  disk. 

The  VIC  version  of  Crunch  is  also  in  ma- 
chine language,  but  in  order  to  allow  it  to  be 
used  with  any  size  VIC  memory,  a  compact 
BASIC  loader  is  used.  You  should  use  the  "Auto- 
matic Proofreader"  {also  published  regularly  in 
the  GAZETTE)  to  type  it  in.  The  VIC  version 
barely  fits  in  an  unexpanded  VIC,  The  machine 
language  portion,  represented  by  the  letters  and 
numbers  in  the  DATA  statements,  is  not  relocat- 
able, but  the  loader  program  changes  it  as  nec- 
essary in  order  to  load  it  into  the  highest 
available  memory.  Be  sure  to  save  it  before  using 
it  because  the  loader  erases  itself  after  hiding  the 
machine  language  in  top  of  memory. 

How  To  Use  Cnmch 

The  64  and  VIC-20  versions  have  the  same 
crunching  power,  but  their  directions  for  use  are 
greatly  different.  Owners  of  both  computers 
should  read  the  directions  for  the  64,  and  then 
the  differences  for  the  VIC  will  be  explained. 

To  load  the  64  version  you  must  use  a 
secondary  address  of  1.  Type  LOAD  "filename", 
1,1  for  tape  or  LOAD"filename",8,l  for  disk, 
then  type  NEW  to  reset  various  pointers. 
Crunch-64  resides  in  a  portion  of  RAM  not  uti- 
lized by  BASIC,  It's  also  compatible  with  Com- 
modore's DOS  wedge  program  included  on  the 
Test /Demo  disk.  (Actually,  the  two  programs  are 
not  compatible,  but  Crunch  will  disable  it  before 
starting  and  restore  it  when  it's  through.) 

Next,  load  in  the  BASIC  program  you  wish 
to  crunch  and  type  SYS  49152.  The  screen  will 
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clear  and  change  colors,  and  you'll  be  asked  to 
select  the  maximum  number  of  bytes  desired  per 
line:  255,  80,  or  original  line  length.  Ordinarily, 
you  should  choose  255  since  this  will  give  you 
the  maximum  reduction  in  program  size.  The 
resulting  program  can  be  listed,  saved,  loaded, 
and  relocated  just  like  any  other  program.  How- 
ever, it  is  difficult  to  edit,  since  any  line  longer 
than  80  characters  will  have  to  be  broken  up  and 
rewritten  as  several  lines  before  the  screen  editor 
will  accept  them.  This  is  not  really  a  problem, 
however.  You  should  save  your  uncrunched  pro- 
gram for  editing  purposes  since  it  contains  all  of 
the  explanatory  remarks,  sensible  variable  names, 
and  short,  easy  to  read  lines. 

If  you  select  80  bytes  per  tine,  the  resulting 
program  will  be  a  little  easier  to  edit  but  at  the 
cost  of  more  memory.  Most  lines  will  then  be  80 
characters  or  less,  and  the  few  that  do  spill  over 
80  characters  can  be  broken  up  into  two  lines. 

If  for  some  reason  you  do  not  want  any  line 
concatenation,  select  original  line  length.  If  a  pro- 
gram has  been  crunched  with  a  short  line  length 
selected,  it  can  always  be  recrunched  using  a 
longer  line  length.  However,  the  reverse  is  not 
true.  Crunch  will  not  break  up  a  line  to  form  a 
smaller  line. 

Crunch  takes  only  seconds  to  completely  re- 
write your  program.  If  there  were  no  errors, 
you'll  then  see  a  summary  showing  the  old  pro- 
gram length,  new  program  length,  and  number 
of  bytes  saved.  The  new  program  should  now  be 
saved  using  a  new  name.  Or,  you  might  want  to 
keep  the  old  name  for  the  crunched  program, 
since  that's  the  one  you'll  use  the  most,  and  add 
an  extension  to  the  name  of  the  uncrunched  pro- 
gram such  as  ".S"  for  "source". 

Before  crunching,  your  program  is  first 
checked  for  nonexistent  line  numbers.  For  ex- 
ample, if  your  program  contains  a  line  that  reads 
"100  GOTO  500",  and  there  is  no  line  500,  then 
you'll  get  this  message; 

100  LINE  #500  DOES  NOT  EXIST 
and  your  program  will  not  be  crunched. 

To  use  the  VIC-20  version  of  Crunch,  first 
turn  your  computer  off,  then  on,  to  completely 
clear  memory.  Do  not  use  any  type  of  wedge 
program  while  using  VIC  Crunch.  Next,  load  and 
run  Crunch  just  as  you  would  any  BASIC  pro- 
gram, without  the  ",1"  extension.  The  actual  ma- 
chine language  program  will  be  loaded  to  the  top 
of  memory,  and  certain  pointers  changed  in  or- 
der to  protect  it  from  BASIC.  The  loader  program 
will  then  erase  itself  after  printing  the  address  to 
SYS  in  order  to  use  Crunch.  Write  this  address 
down.  You  now  have  880  fewer  bytes  of  mem- 
ory, and  on  the  unexpanded  VIC  this  means  that 
the  program  you  want  to  crunch  must  be  2704 
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bytes  or  less  in  order  for  it  to  reside  in  memory 
at  the  same  time. 

A  maximum  line  length  of  255  bytes  is  auto- 
matically selected  by  the  loader  program  in  line 
22  by  POKEing  location  250  with  255.  If  you 
wish  to  change  it,  POKE  250  with  any  number 
from  0-255  after  running  the  program  but  before 
typing  SYS,  or  permanently  change  line  number 
22  in  the  loader  program. 

Next,  load  the  program  you  wish  to  crunch 
and  SYS  to  the  address  previously  given  by  the 
loader  program.  After  a  few  moments  you'll  see 
the  READY  prompt,  which  means  your  program 
was  successfully  crunched.  If  your  program  con- 
tained references  to  nonexistent  Unes,  you'll  see 
an  error  message  such  as: 
100  <500> 

This  means  the  error  was  in  line  number  100  and 
the  nonexistent  line  was  number  500. 

Once  you've  saved  your  crunched  program, 
turn  your  computer  off  and  on  to  restore  your 
full  amount  of  memory  before  testing  your  new 
program. 

Crunching  The  Cnmcher 

How  was  a  1.5K  machine  language  program  (the 
64  version)  reduced  to  880  bytes  while  retaining 
all  of  the  crunching  power?  The  summary  was 
deleted  and  the  error  message  was  shortened. 
Cone,  too,  is  the  convenient  menu  for  selecting 
maximum  line  length.  And  neither  the  64  version 
nor  the  VIC  version  uses  a  buffer  to  rewrite  each 
line.  Instead,  the  new  program  is  written  directly 
over  the  old  (which  is  a  little  tricky).  However, 
the  greatest  reduction  was  made  by  using  numer- 
ous machine  language  routines  already  existing 
within  the  BASIC  ROM  interpreter.  This  was  not 
done  on  the  64  for  two  reasons.  First,  it  wasn't 
necessary,  since  the  64  version  fits  with  room  to 
spare  inside  a  block  of  RAM  memory  unused  by 
BASIC.  Second,  the  64's  ROM  has  been  sub- 
jected to  various  revisions  in  the  past  and  could 
be  revised  again  in  the  future.  Therefore,  any  di- 
rect subroutine  calls  to  the  ROM  operating  sys- 
tem might  not  work  on  all  or  future  machines. 

If  you'd  rather  not  type  in  the  program,  you 
can  order  COMPUTEI's  GAZETTE  DISK,  offered  else- 
where in  this  issue,  or  send  a  blank  tape  or 
formatted  disk  (VIC  version,  tape  only)  with  a 
self-addressed,  stamped  mailer  and  $3  to: 

James  A.  Ledger 
7821  Cotintr]^  Dr. 
Mobile,  AL  36609 

With  Crunch  in  your  programming  toolbox, 
you  can  write  programs  that  are  easy  to  read  and 
debug  without  sacrificing  memory  and  speed. 

See  program  listings  on  page  72.  4f 
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Part  2 


Lawrence  Cotton 


In  this  second  of  a  three-part  series,  the 
author  presents  six  more  short  and  impres- 
sive sound  demos  for  the  Commodore  64. 


Last  month,  we  introduced  this  series  with  six 
short  sound  demos.  This  month,  we'll  look  at 
(and  listen  to)  six  more.  If  you  have  last  month's 
issue,  take  a  minute  to  refresh  your  memory  by 
looking  back  over  the  article,  which  discusses 
what  "Zounds!"  is  and  how  you  can  use  these 
demos  as  routines  in  your  own  programs. 

The  Zounds  demos  this  month  are  short — 
only  3  to  12  lines— and  can  be  made  even 
shorter  by  deleting  the  REM  statements  in  the 
program  listings.  As  we  mentioned  last  month, 
you  can  modify  the  sounds  by  changing- various 
values  in  the  programs.  But,  some  of  the  pro- 
grams are  so  delicately  balanced  that  even  a 
small  change  can  produce  some  very  unpleasant 
results.  So  be  sure  to  save  a  copy  of  each  pro- 
gram to  disk  or  tape  before  running.  And  if  you 
modify  any  of  the  sounds  and  find  them  to  your 
liking,  be  sure  to  save  them  before  experimenting 
further. 

Sounding  Off 

All  the  programs  in  this  series  accomplish  two 
things  in  the  first  two  lines;  clear  the  sound  chip 
and  set  the  volume  to  maximum  in  line  10;  and 
set  up  the  envelope  {how  fast  a  sound  starts  and 
ends)  in  line  20.  Also,  certain  variables  are 
consistent  in  all  of  the  programs:  The  "Z"  loop 
always  represents  the  number  of  times  a  sound  is 
cycled,  and  Fl  and  F2  are  the  two  values  POKEd 
,into  frequency  registers  for  voices  one  and  three, 
respectively. 


"The  Last  Xither"  contains  only  two  nested 
loops — for  frequency  incrementing  (Y)  and  for 
counting  the  number  of  cycles  (Z).  Try  changing 
the  initial  value  of  F2  and  its  multiplier. 

"Starwalker"  is  a  two-part  program  based  on 
waveform  23  (see  Part  1  for  more  details  on 
this).  Notice  the  explanations  in  the  REM 
statements. 

"Not  a  Bell"  uses  three  nested  loops  but  is 
based  on  waveform  21  (sync  omitted).  Normally 
21  is  used  for  bell  sounds  which  depend  on  an 
abrupt  attack  and  a  gradual  release.  But  an 
attack/decay  value  of  8  and  a  sustain/release 
value  of  255,  combined  with  frequency  sweeping 
(multiplying)  yield  sounds  like  anything  but  a 
bell. 

For  a  super-crunched  sound,  try  "Hyperwarp." 
We'll  leave  this  one  without  comment  and  see  if 
can  you  predict  how  it  will  sound  before  running 
it. 

"Decelerator"  is  unique.  It  uses  a  combina- 
tion of  the  square  (64)  plus  triangle  (16)  wave- 
forms, along  with  ring  modulation  (4)  and  gating 
(1)  to  yield  a  waveform  value  of  85.  As  men- 
tioned in  the  REM  in  line  30,  this  is  also  the  only 
program  to  use  the  least  significant  byte  of  the 
two  frequency  registers  for  voice  one  (54272). 
My  favorite  sound  is  "Three  Reasons  to 
Own  a  Computer,"  which  looks  (as  a  listing) 
very  much  like  the  others  but  sounds  entirely 
different.  To  see  how  delicately  balanced  this 
sound  is,  try  changing  any  value  just  a  little. 

Experiment  with  these  sounds  and  see  what 
surprises  your  64  has  in  store.  Next  month,  we'll 
conclude  our  series  with  six  more  programs. 

See  program  listings  on  page  76.  V 
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Creating  Hi-Res  Graphics 

On  The  64 


Todd  Heimarck,  Assistant  Editor 


With  one  POKE,  you  can  make  your  64 
display  a  high-resolution  graphics  screen 
containing  64,000  points  oflight.  It  takes 
only  a  few  more  POKEs  to  set  up  the  screen 
for  your  own  hi-res  pictures.  Here's  a  step- 
by-step  explanation  of  the  mysteries  of  bit- 
mapped graphics  on  the  64. 


If  you've  ever  tackled  high-resolution  (hi-res) 
graphics  on  the  64,  you  probably  remember  first 
reading  about  a  lot  of  PEEKs,  POKEs,  ANDs, 
ORs,  bitmaps,  bit  masking,  and  16K  video  banks. 
There  are  a  few  rules  to  learn — the  "grammar" 
of  hi-res^but  we'll  put  them  off  for  now.  First 
let's  experiment  a  bit,  and  create  a  hi-res  screen 
with  a  single  POKE: 

POKE53265,PEEK(5326S)OR32 

Clear  the  screen  {hold  down  SHIFT  and 
press  CLR/HOME).  You'll  notice  that  the  colors 
are  now  red  and  black,  but  the  screen  didn't 
clear  as  you  might  have  expected.  You'll  also  see 
some  points  at  the  top  of  the  screen  blinking  on 
and  off.  (If  3'ou're  curious,  that's  the  first  8K  of 
memory  you're  seeing,  including  zero  page.) 
Each  one  of  the  dots  on  the  screen  is  a  picture 
element,  or  pixel  for  short.  The  top  part  of  the 
screen  is  a  garbled  mess,  but  the  bottom  seems  to 
contain  both  character  sets. 

Now  press  some  keys  on  the  keyboard.  The 
pixels  under  the  cursor  change  color,  as  does  the 
background  color  of  each  eight  by  eight  block  of 
pixels. 

Apart  from  changing  some  colors,  we  don't 
seem  to  have  any  control  over  what  appears  on 
the  screen.  Set  the  screen  back  to  normal  by 
holding  down  RUN/ STOP  and  tapping  RESTORE. 

Foreground  Colors 

A  64  can  display  16  different  colors,  numbered  0 
to  15: 
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0  Black 

CHR$a44) 

8  Orange 

CHR$(129) 

1  White 

CHRS(5) 

9  Brown 

CHR$(149) 

2  Red 

CHR$(28) 

10  Light  Red 

CHR$(150) 

3  Cyan 

CHRS(1S9) 

11  Gray  1  (Dark) 

CHRSdSl) 

4  I'urple 

CHR$(1S6) 

12  Gray  2  (Medium) 

CHRS(1S2) 

5  Green 

CHR$(30) 

13  Light  Green 

CHR$(153) 

6  Blue 

CHRSOl) 

14  Light  Blue 

CHR$(154) 

7  Yellow 

CHRS(158) 

15  Gray  3  (Light) 

CHRS(155) 

There  are  several  ways  to  change  the  fore- 
ground color.  You  can  hold  down  CTRL  (for  col- 
ors 0-7)  or  the  Commodore  key  (for  colors  8-15) 
and  press  a  number  key  from  1  to  8.  Or  you  can 
PRINT  a  color  change  using  the  CHR$  values 
above— PRINT  CHR$(129),  for  example,  changes 
the  cursor  color  to  orange.  You  can  also  POKE  to 
646,  the  location  in  memory  which  keeps  track  of 
the  current  character  color. 

It's  also  possible  to  change  colors  by 
POKEing  directly  to  color  memory.  This  doesn't 
affect  the  current  cursor  color;  it  changes  a 
character  that's  already  on  the  screen.  To  see  all 
256  characters  in  white,  run  this  program  (don't 
type  NEW  after  running  it,  we'll  be  using  part  of 
this  program  later): 

15  PRINTCHR? ( 147 ) ; 

20  FORJ=0TO255!POKE1024+J,JiPOKE55296+J,l 

:NEXT 
25  GOT02  5 

Line  15  clears  the  screen.  Next,  the  screen 
codes  0-255  are  POKEd  into  screen  memory,  and 
the  number  1  (the  color  code  for  white)  goes  into 
256  consecutive  bytes  of  color  memory.  Screen 
memory  runs  from  1024  to  2023,  with  correspond- 
ing color  memory  at  55296  to  56295. 

Five  Screen  Colors 

Changing  background  colors  requires  a  POKE  or 
two.  Five  registers  hold  the  current  screen  colors: 

53280  Border  Color 

53281  Background  Color  0 

53282  Background  Color  1 

53283  Background  Color  2 

53284  Background  Color  3 


You  may  be  familiar  with  statements  like 
POKE53281,5,  which  changes  the  background 
color  to  green  {try  other  numbers  between  0  and 
15,  to  see  different  background  colors).  The  other 
three  background  colors  can  be  used  in  two 
ways,  multicolor  mode  and  extended  background 
color  mode. 

Extended  Background  Color 
Mode 

Add  the  following  line  to  the  previous  program 
and  then  type  RUN. 

12  POKE53281,15:POKE53282,6:POKE532B3,l:P 
OKE53  284,7!POKE53265,PEEK{53265)OR64 

The  four  background  registers  are  POKEd 
with  15,  6,  1,  and  7— light  gray,  blue,  white,  and 
yellow.  And  53265,  the  same  register  that  con- 
trolled hi-res  mode  above,  is  ORed  with  64 
(more  on  OR  below). 

Examine  the  characters  on  the  screen.  In- 
stead of  256  unique  characters,  there  are  now 
only  64.  But  they  have  different  background  col- 
ors. This  is  extended  background  color  mode, 
where  each  character  can  have  one  of  sixteen 
foreground  colors  and  one  of  four  background 
colors.  You  should  see  some  characters  that  are 
solid  white,  because  background  color  2  and  the 
character  color  are  both  the  same.  Change  the 
color  POKE  at  the  end  of  line  20  to  get  new  fore- 
ground colors.  Or  you  could  change  the  POKE  to 
53283  in  line  12. 

To  get  back  to  normal,  enter  POKE 53265, 
PEEK(53265)AND{255-64).  Or,  more  easily, 
press  RUN/STOP-RESTORE, 

Multicolored  Characters 

Extended  background  color  mode  offers  16  fore- 
ground choices  and  four  background  choices,  but 
each  character  still  has  only  two  colors.  Multi- 
color mode  allows  you  to  paint  characters  with 
up  to  four  colors.  Press  RUN/STOP-RESTORE, 
change  the  cursor  color  to  black  (CTRL-l)  and 
list  the  program  in  memory.  Now  enter  this  in 
direct  mode  (without  a  line  number); 
FOKE53270,PEEK(53270)OR16 

Nothing  happened,  right?  Now  change  the 
cursor  color  to  one  of  the  eight  colors  between 
orange  and  light  gray  (colors  8-15);  for  example, 
hold  down  the  Commodore  key  and  press  8.  List 
the  program  again.  Try  POKEing  different  num- 
bers into  the  registers  from  53281  to  53283  to  get 
different  effects  (53284  is  not  used  in  multicolor 
mode). 

To  see  the  full  character  set,  add  this 
replacement  line  to  the  program  in  memory  (the 
fc  8  >]  means  type  8  with  the  Commodore  key 
held  down): 


12  POKE53281,12jPOKE53282,6:POKE53283,l:P 
RINT"g8|":POKE53270,PEEK(53270)OR16 

If  it  doesn't  work  the  first  time,  make  sure 
line  20  is  POKEing  color  memory  (55296  and 
following)  with  a  number  higher  than  seven. 

Screen  Memory  Becomes  Color 
Memory 

We'll  do  one  more  experiment  before  delving 
into  the  PEEKs,  POKEs,  ANDs,  and  ORs  for  hi- 
res. Delete  line  12  from  the  program  and  add  this 
line: 

10  POKE53272,24:P0KE53265,59 

This  is  a  stable  area  of  memory.  There  are 
no  blinking  pixels  at  the  top  and  no  character 
sets  at  the  bottom.  You're  looking  at  the  8000 
memory  locations  8192-16191,  which  have  been 
translated  from  bits  in  memory  to  pixels. 

The  memory  in  this  area  is  called  a  bitmap 
because  each  of  the  64,000  bits  here  corresponds 
("maps")  to  one  of  the  pixels  on  the  screen. 

The  POKEs  to  1024  and  on,  which  is  usually 
screen  memory,  are  doing  something  strange.  In- 
stead of  putting  256  characters  on  the  screen,  the 
POKEs  are  displaying  every  combination  of 
color. 

Press  STOP,  cursor  down  to  a  blank  (red 
and  black)  line  and  enter  this: 

FORJ=8192T09191:POKEJ,7:NEXT 

You'll  have  to  type  this  blind — you  won't 
see  the  characters,  you'll  see  different  color 
changes.  If  you  make  a  mistake,  the  SYNTAX 
ERROR  message  will  be  printed  underneath  (in 
colors  rather  than  characters).  You  could  add  this 
to  your  program  as  a  line  24  if  you  prefer  (press 
RUN/STOP-RESTORE  and  you'll  be  able  to  en- 
ter a  new  line).  This  series  of  1000  POKEs 
changes  the  pattern  of  the  pixels  on  the  top  three 
lines  of  eight  pixels,  plus  part  of  the  fourth  line. 

At  this  point,  we  have  some  control  over  the 
hi-res  screen.  The  bitmap  runs  from  8192  to 
16191,  and  the  color  map  is  located  at 
1024-2023.  Now  we'll  learn  more  about  turning 
individual  pixels  on  and  off. 

Masking  Bits 

Each  memory  location  in  RAM  contains  eight 
bits  that  are  like  tiny  switches  you  can  turn  on 
and  off.  The  bits  are  numbered  0-7,  startiuf^  from 
the  ri^ht.  Each  bit  has  a  specific  value: 

Bit#  76       543210 

Value      128     64     32     16     8     4     2     1 

PEEKing  a  memory  location  yields  a  number 
from  0  to  255,  depending  on  which  bits  are  on 
and  off  (add  up  the  values  of  the  on  bits  to  get 
the  PEEK  number), 
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You  can  turn  individual  bits  on  with  the  OR 
function.  For  example,  53265  usually  holds  a  27 
(00011011).  And  we  turned  on  hi-res  mode  by 
PEEKing  53265,  ORing  it  with  32,  and  POKEing 
the  result  back  into  53265: 


OR 


00011011  (27) 
00100000  (32) 
00111011   (59) 


Note  that  if  both  bits  are  off  (zeros),  the  re- 
sult is  a  0.  But  if  either  one  or  both  are  on,  the 
result  is  1. 

The  AND  function  allows  you  to  turn  bits 
off: 

00111011      (59) 
AND       11011111      (223) 
00011011      (27) 

The  only  time  a  1  appears  in  the  result  is 
when  both  the  first  and  the  second  bit  are  turned 
on.  With  specific  ANDs  and  ORs,  you  can  switch 
between  hi-res,  extended  background,  and  multi- 
color modes. 

Masking  bits  with  AND  and  OR  is  also  nec- 
essary for  turning  the  hi~res  screen  pixels  on  and 
off. 

Character  Shapes 

To  put  a  red  letter  A  in  the  top  left  corner  of  the 
screen,  you  would  POKE1024,1:POKE55296,2. 

A  64  has  to  translate  the  numbers  in  screen 
and  color  memory  into  the  shape  of  a  red  A.  It 
reads  through  character  memory  and  finds  eight 
numbers  that  represent  the  A  shape,  listed  below 
in  decimal  and  binary: 
Decimal  Binary  Pixels 

24  00011000  ** 

60  00111100  **♦* 

102  01100110  **     *♦ 

126  oiiiino  ••»*♦» 

102  01100110  •*  ♦• 

102  01100110  ••  *• 

102  01100110  ••  *♦ 

0  00000000 

For  a  regular  character,  the  Is  are  the  fore- 
ground color,  which  is  taken  from  color  memory 
(55296-56295).  The  Os  are  the  color  from  back-' 
ground  register  0  (memory  location  53281).  The 
top  row  of  eight  pixels  for  a  red  letter  A  on  a 
white  screen  would  be  white,  white,  white,  red, 
red,  white,  white,  white. 

A  Screen  With  1000  Custom 
Characters 

Exactly  1000  regular  characters  can  be  displayed 
on  the  screen  of  the  64.  As  we  saw  above,  each 
character  shape  is  defined  by  eight  bytes,  each 
containing  eight  bits.  So  there  must  be  64,000 
pixels  on  the  entire  screen  (not  counting  the  bor- 
der). The  hi-res  screen  contains  320  pixels  across, 
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200  pixels  down  (320  X  200  =  64000). 

Because  each  byte  is  composed  of  8  bits,  we 
need  8000  bytes  of  memory  to  bitmap  the  screen 
(8000  X  8  =  64,000).  You  might  expect  them  to 
be  numbered  consecutively,  but  that's  not  how  it 
works.  In  fact,  the  hi-res  screen  opeiates  as  if  it 
were  made  of  1000  custom  characters,  each  one 
eight  bytes  high  and  eight  bits  wide  (remember, 
these  are  bytes,  each  of  which  contains  eight 
bits): 

0  8   16   24  ...  312 

1  9   17   25  ...  M3 

2  10  18  26  ...  314 

3  11  19  27  ...  315 

4  12  20  28  ...  316 

5  13  21  29  ...  317 

6  14  22  30  ...  318 

7  15  23  31  ...  319 

320  328  336  344  ,..  632 

321  329  337  345  ...  633 

If  you  were  to  take  the  eight  numbers  that 
define  an  "A"  (24,  60,  102,  126,  102,  102,  102, 
and  0)  and  POKE  them  into  the  first  eight  bytes 
of  the  hi-res  screen,  the  letter  A  would  appear. 

Firtding  The  Pixel 

You'd  need  a  lot  of  graph  paper  and  a  calculator 
to  figure  out  the  coordinates  for  a  large  picture. 
Fortunately,  there's  a  shortcut  to  figuring  out 
which  bits  in  memory  correspond  to  certain 
pixels. 

Imagine  a  grid  numbered  0  to  319  across  the 
top  and  0  to  199  (from  top  to  bottom)  down  the 
side.  The  top  left  corner  would  be  location  0,0 
and  the  bottom  right  would  be  319,199,  The  first 
number  is  the  X-value,  the  second  the  Y-value. 
To  find  the  corresponding  byte  in  memory,  use 
these  formulas: 

HR  =  8192:  BY  =  HR  +  40  *  (YAND248)  +  (YAND7) 
+  (XAND504) 

(HR  is  the  beginning  of  the  hi-res  screen;  BY  is 
the  byte.) 

Turn  on  the  bit; 

POKE  BY,  PEEK(BY)  OR  (2T(NOTXAND7)) 

Turn  off  the  bit; 

POKE  BY,  PEEK(BY)  AND  (255-2T(NOTXAND7)) 

The  first  line  figures  out  which  byte  in  mem- 
ory to  POKE,  assuming  the  hi-res  screen  (HR) 
starts  at  8192.  The  second  figures  out  which  bit 
inside  the  byte  needs  to  be  turned  on  or  off. 

Adding  Color 

To  give  each  of  the  64,000  pixels  its  own  sepa- 
rate color  would  require  32,000  bytes  of  color 
memory.  Due  to  the  limits  of  the  VIC-IKvideo 
chip,  this  is  impossible.  So  colors  are  assigned  to 
groups  of  eight  bytes  (64  bits)  as  if  each  were  a 
character.  This  reduces  color  memory  to  1000 
bytes. 


In  the  example  above,  hi-res  color  memory 
was  located  at  1024-2023  (for  technical  reasons, 
we  can't  use  the  regular  color  memory).  Byte 

1024  contained  color  information  for  8192-8199, 

1025  held  the  colors  for  8200-8207,  and  so  on. 
In  each  byte  of  hi-res  color  memory,  bits  0-3 
control  background  color,  and  the  top  four  bits 
correspond  to  the  foreground  color. 

If  you  want  to  change  the  color  of  a  group  of 
64  pixels,  use  the  formula  above  to  find  the  vari- 
able BY.  Then  subtract  the  variable  HR  (8192,  in 
this  case)  and  divide  by  eight.  Add  that  number 
to  1024  (the  beginning  of  hi-res  color  memory)  to 
find  the  memory  location  to  POKE.  Multiply  the 
foreground  color  (0-15)  by  16  and  add  the  back- 
ground color  (0-15): 

HR  =  8192:CB  =  (BY  -  HR)/8-f- 1024 

CL  =  FC*16  +  BG 

POKECB,CL 

HR  is  the  beginning  of  the  hi-res  bitmap,  CB 
is  the  color  byte,  CL  is  the  color,  from  FG  (fore- 
ground) and  BG  (background). 

The  Umlts  Of  The  Video  Chip 

When  you're  working  in  hi-res,  all  of  the  video 
information — the  8000  byte  bitmap  and  1000 
bytes  of  color  memory — has  to  come  from  one  of 
the  four  16K  banks  of  memory.  You  control 
which  bank  is  used  by  POKE56578,3  and  then  a 
POKE  to  56576: 


Bank       POKE 


•  0 
1 

•  2 
3 


POKE56576,7 
POKE56576,6 
POKE56576,5 
POKE56576,4 


Memory  Used 

0-16383 
16384-32767 
32768-49151 
49152-65535 


The  VIC-II  chip,  which  manages  all  the 
video  information,  can  only  "see"  16K  of  mem- 
ory at  a  time.  So  sprite  shapes  and  character 
shapes  must  also  be  within  the  16K  bank  cur- 
rently switched  in. 

The  banks  marked  with  asterisks  contain 
shadows  of  character  ROM:  4096-8191  in  bank 
0,  36864-40959  in  bank  2.  You  should  not  put  hi- 
res  screens,  hi-res  color,  or  sprite  shapes  in  these 
two  areas;  the  video  chip  st't's  only  character  shapes 
at  these  memory  locations. 

A  hi-res  screen  always  starts  at  an  even  8K 
boundary— a  number  divisible  by  8192.  Within 
each  of  the  four  16K  video  banks  you  have  two 
choices,  first  half  or  second,  for  a  total  of  eight. 
Two  are  unavailable  (because  of  the  character 
shadows),  leaving  8192,  16384,  24576,  40960, 
49152,  and  57354.  Although  BASIC  and  Kernal 
ROM  start  at  40960,  the  VIC-Il  chip  gets  its 
information  from  the  RAM  underneath  the  ROM, 
so  it's  possible  to  set  up  a  hi-res  screen  that  takes 
no  memory  away  from  BASIC. 


To  set  the  hi-res  bitmap  to  the  first  8K  of  a 
16K  bank,  POKE53272,PEEK(53272)AND247.  To 
put  the  bitmap  at  the  second  half  of  a  bank, 
POKE53272,PEEK(53272)OR8. 

You  should  also  tell  the  64  where  the  hi-res 
color  memory  will  be  located.  There  are  16  IK 
sections  of  memory  (1024  bytes)  within  each 
video  bank.  They're  numbered  0-15  and,  to 
avoid  interference  with  the  hi-res  screen,  should 
be  in  the  section  you're  not  using  for  the  bit- 
map— that  is,  the  other  half  of  the  16K  bank.  To 
set  color  memory,  POKE  53272,  (PEEK(53272) 
AND  15)  OR  (16*CM)  where  CM  is  a  number 
between  0  and  15. 

Five  POKES  To  Set  Up  Ht-Res 

Let's  say  you  want  to  put  a  hi-res  screen  at 
16384,  the  first  half  of  video  bank  one.  Hi-res 
color  memory  can't  go  into  the  first  eight  IK 
areas  (numbered  0-7)  because  they're  used  by 
the  bitmap.  So  we'll  use  section  number  8  (start- 
ing at  16384  +  8  X  1024,  or  24576).  You  would 
follow  these  steps  in  your  program: 

1.  POKE56578,3:POKE56576,6  to  set  video 
memory  to  16K  bank  number  one. 

2.  POKE53272,PEEK(53272)AND247  to  put 
the  hi-res  screen  at  the  first  8000  bytes  in  bank 
one, 

3.  CM  =  8:  POKE53272,  (PEEK(53272) 
AND15)  OR  (16*CM)  to  set  hi-res  color  memory 
to  secdon  8  (24576).  To  put  color  memory  else- 
where, change  CM  to  another  number  0-15. 

4.  POKE53265,PEEK(53265)OR32  to  turn  hi-    , 
res  on. 

To  clear  the  screen,  you'll  have  to  POKE  a  0 
into  each  of  the  8000  locations  from  16384  to 
24383.  Then,  use  the  formulas  for  locating  a 
pixel,  changing  HR  (the  beginning  of  the  bitmap) 
from  8192  to  16384,  and  changing  the  beginning 
of  hi-res  color  memory  (CM)  from  1024  to 
24576, 

A  Memory  Conflict 

In  our  first  example  of  hi-res  graphics,  we  put 
the  screen  at  8192,  with  color  memory  beginning 
at  1024.  Since  BASIC  programs  are  stored  at 
2049,  about  6K  below  the  bitmap  area,  this  poses 
a  problem:  If  the  BASIC  program  and  its  vari- 
ables grow  beyond  6K,  either  the  hi-res  screen  or 
the  program  will  be  scrambled. 

There  are  two  solutions:  to  move  the  begin- 
ning of  BASIC  up,  past  the  end  of  the  hi-res 
screen  with  POKE44,64:  FOKE64*256,0:  NEW;  or 
to  move  the  hi-res  screen  out  of  the  way  of 
BASIC  into  16K  bank  number  3  with  POKE 
56578,3:FOKE56576,4,  Either  way,  you'll  avoid 
the  memory  conflict.  Qg 
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The  speed  of  machine  language  is  im-  later,  is  relocatable,  so  if  you  have  a  program  or 

portant  when  you're  working  with  hi-res  utility  that  begins  nt  49152,  change  the  value  of 

graphics.  This  program  for  the  64  adds  sev-  SA  in  lines  600  and  1010  to  another  safe  section 

eral  ML  routines  you  can  call  from  BASIC,  of  memory. 


One  of  the  64's  excellent  features  is  its  ability  to 
display  a  high-resolution  screen  with  64,000  in- 
dividual specks  of  light  you  can  turn  on  and  off. 
But  there  are  a  couple  of  drawbacks  to  the  way 
hi-res  graphics  are  handled.  First,  it  takes  a  lot  of 
memory — 8,000  bytes — to  bitmap  the  screen. 
This  is  seldom  a  problem,  though,  because  the  64 
has  plenty  of  memory  for  most  applications. 

The  more  serious  problem  is  the  slow  speed 
of  BASIC.  Clearing  the  screen  takes  nearly  half  a 
minute  (by  POKEing  zeros  into  all  8,000  loca- 
tions). Machine  language  (ML)  is  the  solution. 

Two  Example  Programs 

"Hi -Res  Toolbox"  adds  a  few  ML  routines  that 
speed  up  or  simplify  certain  hi-res  functions.  It's 
written  as  a  BASIC  loader,  so  you  can  just  type  it 
in  and  save  to  tape  or  disk. 

When  you  first  run  it,  the  screen  clears  and  a 
message  appears.  Enter  RUN  100  to  see  a  sample 
sine  wave.  RUN  200  gives  you  a  doodling  pro- 
gram, You  can  draw  in  hi-res  with  a  joystick 
(port  2),  Hold  down  the  fire  button  and  the  pixel 
cursor  will  blink  on  and  off;  youTl  be  able  to 
move  around  the  screen  without  leaving  a  trail. 
(For  more  about  hi-res  graphics,  see  "Creating 
Hi-Res  Graphics  on  the  64"  elsewhere  in  this 
issue.) 

These  two  internal  BASIC  routines  (sine 
wave  and  the  joystick  doodler)  are  example  pro- 
grams embedded  in  Program  1  and  are  intended 
to  show  how  to  use  the  Toolbox  commands,  so 
feel  free  to  modify  them.  Try  RUN  100  once, 
press  a  key  to  go  back  to  the  regular  screen,  then 
remove  the  SYS  CLEAR  from  line  205.  Modify 
line  130,  where  the  sine  wave  is  calculated. 
Change  SIN  to  COS.  Change  the  60  to  a  30,  or 
the  (X/IO)  to  (X/8).  You  could  also  revise  the 
main  loop  to  clear  the  hi-res  screen  if  fl  is 
pressed,  or  add  new  routines  for  plotting  circles 
and  squares. 

The  machine  language  portion,  discussed 
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The  Sine  Wave 

Here's  how  the  sine  wave  program  (lines 
100-160)  works: 

Line  100  calls  subroutine  !000,  which  turns 
on  the  hi-res  screen  and  sets  up  necessary  vari- 
ables. The  variable  FLAG  must  be  POKEd  to 
zero  if  you  want  pixels  to  be  turned  on. 

In  line  110,  the  bitmap  is  cleared  and  the 
color  combination  set  to  black  on  white.  The 
main  loop  is  found  in  lines'  120  through  150.  The 
values  of  X  and  Y  are  calculated  and  then  plot- 
ted. Line  160  waits  for  a  key  to  be  pressed  and 
then  goes  to  subroutine  2000,  which  sets  the 
screen  back  to  normal. 

The  Joystick  Routine 

Here's  how  the  second  routine,  the  joystick  doo- 
dler, works.  First,  line  200  calls  subroutine  1000, 
which  turns  on  the  hi-res  screen,  then  line  205 
clears  it  and  sets  the  color  to  black  pixels  on  a 
white  background.  Two  arrays  which  assign  joy- 
stick moves  to  the  equivalent  X/Y  coordinates 
are  created  in  lines  210-215. 

Line  220  is  the  start  of  the  main  loop.  First, 
the  joystick  is  PEEKed  to  see  if  a  new  value 
should  he  plotted.  New  values  of  X  and  Y  are  as- 
signed in  lines  230-240.  If  the  fire  button  is 
pressed,  line  245  causes  the  cursor  pixel  to  flash 
(without  leaving  a  trail).  The  point  is  plotted  in 
250  and  the  program  loops  back  to  220,  to  check 
the  joystick  again. 

Four  New  Commands 

The  machine  language  routines  (lines  600-2020) 
provide  four  new  commands— CLEAR,  COLOR, 
PLOT,  and  FLAG — which  you  can  insert  in  your 
own  programs.  Lines  10-250  are  used  by  the  two 
BASIC  routines  discussed  above.  You  needn't  in- 
clude them  if  you  plan  to  use  the  ML  hi-res 
routines  in  your  own  programs.  At  the  beginning 
of  your  program,  include  a  GOSUB600  (you  only 
have  to  do  this  once  in  vour  program). 
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A  mathewatical  pattern — three  sitie  waves—created  zvith 
Toolbox  commatids. 


A  joystick  routine  converts  Hi-Res  Toolbox  to  m  artist's 
drawing  pad. 


Here's  how  to  use  the  new  commands: 

SYS  CLEAR  rapidly  clears  the  bitmap  area 
that  controls  the  hi-res  screen. 

SYS  COLR,C  (where  C  is  a  number  0-255) 
fills  color  memory  with  your  choice  of  fore- 
ground and  background  colors.  Calculate  C  with 
the  formula  C  =  FG*16  +  BG  using  color  codes 
0-15  for  FG  (foreground)  and  BG  (background). 
And  be  sure  to  put  a  comma  between  COLR  and 
C. 

SYS  PLOT,X,Y  turns  the  pixel  at  X/Y  on  or 
off,  depending  on  the  value  in  FLAG.  Always 
keep  X  within  the  range  0-319  and  Y  within 
0-199.  You  can  insert  numbers,  variables,  or 
even  formulas  for  X  and  Y,  The  top  left  corner  is 
location  0,0;  the  bottom  right  is  319,199.  The  X- 
axis  runs  across  the  top  of  the  screen  left  to  right. 
The  Y-axis  is  vertical  from  top  to  bottom. 


POKE  FLAG,0  causes  SYS  PLOT  to  turn 
pixels  on,  POKE  FLAG,1  turns  pixels  off  when  a 
SYS  PLOT  occurs. 

In  addition  to  the  ML  routines,  there  are  two 
BASIC  subroutines  which  control  the  hi-res 
screen.  GOSUB  1000  each  time  you  want  to  turn 
on  the  hi-res  screen.  Lines  1010-1020  put  the 
bitmap  at  8192,  and  the  color  memory  at  1024. 
The  other  subroutine  starts  at  2000.  It  turns  hi- 
res off,  and  clears  the  normal  screen. 

Avoiding  Memory  Problems 

[n  certain  cases,  Hi-Res  Toolbox  could  interfere 
with  BASIC  programs.  The  bitmap  starts  at  8192, 
with  hi-res  color  memory  at  1024.  If  your  pro- 
gram (plus  variables)  becomes  larger  than  about 
6K,  either  variables  will  overwrite  the  hi-res 
screen,  or  the  screen  will  destroy  the  end  of  your 
BASIC  program. 

If  you  anticipate  such  a  conflict,  move  the 
beginning  of  BASIC  up  to  16384,  with  a  POKE 
and  a  SYS: 

POKE642,64:SYS58260 

Be  sure  to  enter  this  line  before  you  load  the  pro- 
gram you're  working  on. 

A  Few  Ideas 

High-resolution  graphics  are  not  just  for  math- 
ematicians studying  sine  waves  or  artists  who 
like  doodling  with  a  joystick.  A  hi-res  screen  is 
like  a  piece  of  graph  paper  containing  64,000 
squares.  It's  especially  good  for  business  applica- 
tions like  graphs  and  charts.  If  you  invest  in 
stocks,  you  could  get  a  whole  year's  worth  of 
information  on  one  screen  (52  weeks  of  5  days 
each  is  260,  well  within  the  horizontal  resolution 
of  320  pixels).  It's  possible  to  save  a  section  of 
memory  as  if  it  were  a  program,  so  you  could 
use  "MetaBASIC"  (in  the  April  1985  issue)  to 
BSAVE"CHART",8192, 16192.  You  can  then  re- 
trieve the  screen  from  disk  with 
L0AD"CHART",8,1. 

Also,  hi-res  is  often  used  in  games  to  give 
the  illusion  of  three  dimensions.  Sprite  graphics 
are  not  affected  by  hi-res  mode  (but  be  sure  not 
to  put  the  sprite  shapes  in  the  memory  used  by 
the  bitmap). 

You  could  even  create  your  own  Turtle  lan- 
guage (similar  to  Logo)  for  drawing  pictures  on 
the  screen.  You  can  then  print  them  out  using  a 
hi-res  screen  dump  program. 

It's  possible  to  put  text  on  a  hi-res  screen 
(see  "Mixing  Text  and  Hi-Res  Graphics,"  which 
is  compatible  with  Hi-Res  Toolbox,  elsewhere  in 
this  issue).  This  provides  even  more  flexibility 
when  working  in  hi-res. 

See  program  listing  on  page  76.  1§ 
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Making  backups  of  machine  language  pro- 
grams and  sequential  files  is  a  breeze  with 
this  fast  and  efficient  utility  for  the  64, 
VIC,  Plus/4,  and  16.  It's  also  a  handy  tool 
for  GAZETTE  DISK  Subscribers. 


Copying  programs  written  in  BASIC  is  easy.  It's 
as  simple  as  loading  the  program  from  one  disk 
and  saving  it  to  another.  This  method  is  fine  for 
BASIC  programs  but  is  useless  for  machine  lan- 
guage programs  and  sequential  files. 

"ReDisk"  allows  you  to  copy  any  un- 
machine  language  program  or  sequendal  file. 
And,  if  you're  copying  to  a  new  disk,  the  pro- 
gram provides  a  format  option. 

ReDisk  is  a  very  short  program,  using  less 
than  2K  of  memory,  and  some  machine  language 
is  used  (in  DATA  statements)  to  increase  speed. 
You  don't  need  to  know  anything  about  machine 
language,  however,  to  use  the  program. 

Be  extremely  careful  when  typing  in  the  pro- 
gram, taking  special  precaution  with  the  DATA 
statements,  which  are  the  machine  language  por- 
tion of  the  program.  Also,  be  sure  to  save  a  copy 
before  typing  RUN. 

ReDisk  is  written  for  the  64,  but  with  the 
following  single  line  substitutions,  it  will  run  on 
other  Commodore  computers. 

For  the  unexpanded  VIC; 

1    Fl=7679iF2=3!F$=" [20    SPACES) (uP)" 

: rem    154 

For  the  VIC  with  8K  expansion: 

1  F1=16383:F2=3:F$=" {20  SPACES) {UP}" 

:reni  194 

For  the  VIC  with  16K  expansion: 
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1    F1=24575:P2=3:F$="{20    SPACES) fUP)" 

: rem    196 

For  the  Plus/4; 

1    F1  =  32767:F2  =  3:F$  =  *M39    SPACES)  JUP)" 

For  the  Commodore  16; 

1    F1=16127:F2=3:F$=" (39    SPACES} (UP)" 

Getting  Started 

After  you've  determined  which  file  (machine  lan- 
guage program  or  sequential  file)  you  wish  to 
copy,  write  it  down  on  a  piece  of  paper  and  note 
whether  it  is  a  program  (PRG)  or  sequential 
(SEQ)  file.  Load  ReDisk  and  respond  to  the 
prompts,  pressing  RETURN  after  each  entry.  The 
first  prompt  asks  if  you  wish  to  format  the 
"Destination"  disk  (note  that  "Destination"  disk 
is  the  disk  to  receive  the  file  to  be  copied,  and 
"Source"  disk  is  the  disk  containing  the  program 
to  be  copied).  An  "N"  (for  "No")  appears  with 
the  flashing  prompt,  so  just  press  RETURN  if 
you  do  not  wish  to  format  the  disk.  Press  "Y"  if 
you  do. 

When  entering  disk  names,  disk  IDs  (for  the 
format  option  only),  filenames,  and  file  types,  be 
sure  to  use  a  comma  with  no  spaces  before  or 
after.  The  screen  example  serves  as  a  reminder. 

It's  handy  to  have  the  Commodore  DOS 
Wedge  program  (supplied  with  your  disk  drive) 
loaded  into  memory  before  loading  ReDisk,  since 
this  allows  you  to  look  at  a  disk  directory  with- 
out disturbing  the  current  program.  This' also 
makes  memorizing  or  writing  down  filenames 
unnecessary. 

See  program  listing  on  page  69.  H 
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Each  month,  computei's  gazette  publishes  programs 
for  the  VlC-20,  Commodore  64,  Plus  4,  and  16.  Each 
program  is  clearly  marked  by  title  and  version.  Be  sure 
to  type  in  the  correct  version  for  your  machine.  Also, 
carefully  read  the  instructions  in  the  corresponding 
article.  This  can  save  time  and  eliminate  any  questions 
which  might  arise  after  you  begin  typing. 

We  publish  two  programs,  which  appear  periodi- 
cally, designed  to  make  your  typing  effort  easier:  The 
Automatic  Proofreader,  and  MLX,  designed  for  enter- 
ing machine  language  programs. 

When  entering  a  BASIC  program,  be  especially 
careful  with  DATA  statements  as  they  are  extremely 
sensitive  to  errors.  A  mistj^ed  number  in  a  DATA 
statement  can  cause  your  machine  to  "lock  up"  (you'll 
have  no  control  over  the  computer).  If  this  happens, 
the  only  recourse  is  to  turn  your  computer  off  then 
back  on,  erasing  whatever  was  in  memory.  So  be  sure 
to  savt  a  copi)  of  your  program  before  you  run  it.  If  your 
computer  crashes,  you  can  always  reload  the  program 
and  look  for  the  error. 

Special  Choractezs 

Most  of  the  programs  listed  in  each  issue  contain  spe- 
cial control  characters.  To  facilitate  typing  in  any  pro- 
grams from  the  GAZETTE,  use  the  following  listing 
conventions. 

The  most  common  type  of  control  characters  in 
our  listings  appear  as  words  within  braces:  (DOWN} 
means  to  press  the  cursor  down  key;  {5  spaces} 
means  to  press  the  space  bar  five  limes. 

To  indicate  that  a  key  should  be  shifted  (hold 
down  the  SHIFT  key  while  pressing  another  key),  the 
character  is  underlined,  For  example,  A  means  hold 


down  the  the  SHIFT  key  and  press  A.  You  may  see  M 
strange  characters  on  your  screen,  but  that's  to  be  ex- ' 
pected.  If  you  find  a  number  followed  by  an  under- 
lined key  enclosed  in  braces  (for  example,  { 8  A} ), 
type  the  key  as  many  times  as  indicated  (in  our  ex- 
ample; enter  eight  SHIFTed  A's),  To  type  {SHIFT- 
SPACE},  hold  down  the  SHIFT  key  and  press  the 
space  bar. 

If  a  key  is  enclosed  in  special  brackets,  E  I ,  hold 
down  the  Commodore  key  (at  the  lower  left  comer  of 
the  keyboard)  and  press  the  indicated  character. 

Rarely,  you'll  see  a  single  letter  of  the  alphabet  ;,'jy. 
enclosed  in  braces.  This  can  be  entered  on  the  Com-^^ 
modore  64  by  pressing  the  CTRL  key  while  typing  the 
letter  in  braces.  For  example,  {A}  means  to  press 
CTRL- A. 

The  Gluote  Mode  ■■^' 

Although  you  can  move  the  cursor  around  the  screen 
with  the  CRSR  keys,  often  a  programmer  will  want  to 
move  the  cursor  under  program  control.  This  is  seen 
in  examples  such  as  {LEFT},  and  {HOME}  in  the  pro- 
gram listings.  The  only  way  the  computer  can  tell  the 
difference  between  direct  and  programmed  cursor 
control  is  the  quote  mode. 

Once  you  press  the  quote  key,  you're  in  quote 
mode.  This  mode  can  be  confusing  if  you  mistype  a 
character  and  cursor  left  to  change  it.  You'll  see  a 
reverse  video  character  (a  graphics  syrrtbol  for  cursor 
left).  In  this  case,  you  can  use  the  DELete  key  to  back 
up  and  edit  the  line.  Type  another  quote  and  you're 
out  of  quote  mode.  If  things  really  get  confusing,  you 
can  exit  quote  mode  simply  by  pressing  RETURN. 
Then  just  cursor  up  to  the  mistyped  line  and  fix  it. 
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"The  Automatic  Proofreader"  will  hdp  you  type  in  program  SAVE  to  tape  erases  the  Proofreader  from'memo'ry;  so 

listings  from  COMl'UTEI's  Gazette  without  typing  mustakcs.  It 

is  a  short  error-checking  program  that  hides  itself  in  memory 

When  activated,  it  lets  you  know  immediately  after  typing  a 

line  from  a  program  listing  if  you  have  made  a  mistake. 

Please  read  these  instructions  carefully  before  typing  any 

programs  in  COMPUTE!'s  Gazette. 

Preparing  The  Proofreader 

1.  Using  the  listing  below,  type  in  the  Proofreader,  The 

same  program  works  on  both  the  VIC-20  and  Commodore  — ~j  r c 

64.  Be  very  careful  when  entering  the  DATA  statements—  //^Z^  3.  Type  the  following  tti 
don't  type  an  1  instead  of  a  1,  an  O  instead  of  a  0,  extra  yy^^V/  (without  line  numbers); 

commas,  etc.  A5=" PROOFREADER. T"  !B$="  (10  SPACES} 

2.  SAVE  the  Proofreader  on  tape  or  disk  at  least  twice 
before  ruiinitig  it  for  the  first  time.  This  is  very  important  because 
the  Proofreader  erases  this  part  of  itself  when  you  first  type 


you'll  have  to  LOAD  and  RUN  it  again  if  you  want  to  type  _, 
another  listing.  SAVE  to  disk  does  not  erase  the  Proofreader. 
Since  the  Proofreader  is  a  machine  language  program 
stored  in  the  cassette  buffer,  it  will  be  erased  during  a  tape 
SAVE  or  LOAD.  If  you  intend  to  type  in  a  program  in  more 
than  one  sitting  or  wish  to  make  a  safety  SAVE,  follow  this 
procedure: 

1.  LOAD  and  RUN  the  Proofreader. 

2.  Disable  it  by  pressing  RUN /STOP -RESTORE 

3.  Type  the  following  three  lines  in  direct  mode 


:FO 


RUN. 


3.  After  the  Proofreader  is  SAVEd,  type  RUN.  It  will 
check  itself  for  typing  errors  in  the  DATA  statements  and 
warn  you  if  there's  a  mistake.  Correct  any  errors  and  SAVE 
the  corrected  version.  Keep  a  copy  in  a  safe  place  —  you'll 
need  it  again  and  again,  every  time  you  enter  a  program 
from  COMPUTERS  Gazette. 

4.  When  a  correct  version  of  the  Proofreader  is  RUN,  it 
activates  itself.  You  are  now  ready  to  enter  a  program  listing. 
If  you  press  RUN/STOP-RESTORE,  the  Proofreader  is  dis- 
abled. To  reactivate  it,  just  type  the  command  SYS  886  and 
press  RETURN. 

Using  The  Proofreader 

All  VIC  and  64  listings  in  COMPUTE!'s  Gazette  now  have  a 
checksum  ttumber  appended  to  the  end  of  each  line,  forexample 
":rem  123".  Don't  enter  this  statement  wlwu  typing  in  a  proj^ram. 
It  is  just  for  your  information.  The  rem  makes  the  number 
harmless  if  someone  does  type  it  in.  It  wi!!,  however,  use  up 
memory  if  you  enter  it,  and  it  will  confuse  the  Proofreader, 
even  if  you  entered  the  rest  of  the  line  correctly. 

When  you  type  in  a  line  from  a  program  listing  and 
press  RETURN,  the  Proofreader  displays  a  number  at  the 
top  of  your  screen.  This  checksum  number  must  match  the 
checksum  itumlrer  in  the  printed  listing.  If  it  doesn't,  it  means 
you  typed  the  line  differently  than  the  way  it  is  listed.  Im- 
mediately recheck  your  typing.  Remember,  don't  type  the 
rem  statement  with  the  checksum  number;  it  is  published 
only  HO  you  can  clieck  it  against  the  number  which  appears 
on  your  screen. 

The  Proofreader  is  not  picky  with  spaces.  It  will  not 
notice  extra  spaces  or  missing  ones.  This  is  for  your  conven- 
ience, since  spacing  is  generally  not  important.  But  occasion- 
ally proper  spacing  is  important,  so  he  extra  careful  with  yj^^   u/^^A 
spaces,  since  the  Proofreader  will  catch  practically  everything    9i  6   DATA 
else  that  can  go  wrong.                                                                 922    data 
There'sanotherthingto  watch  out  for:  if  you  enter  the       928   DATA 
line  by  using  abbreviations  for  commands,  the  checksum           934   DATA 
wiH  not  match  up.  But  there  is  a  way  to  make  the  Proofreader    ^^^   DATA 


AS 

RX=1T04 !A$=A$+B$ :NEXTX 

FORX=886  TO  1018jA$=A5+CHR5(PEEK(X) ) jN 

EXTX  

0PEN1,1,1,A?!CL0SE1         ;^^^  ^^^^ 


After  you  type  the  last  liri^,''yotJ  will  be  asked 'to' pte'Ss' 
RECORD  and  PLAY.  We  recommend  you  start  at  the  begin- 
ning of  a  new  tape. 

You  now  have  a  new  version  of  the  Proofreader 
(PROOFREADER.T,  as  renamed  in  the  above  code).  Turn 
your  computer  off  and  on,  then  LOAD  the  program  you 
were  working  on.  Put  the  cassette  containing 
PROOFREADER.T  into  the  tape  unit  and  type;  y 

OPENl:CLOSEl  -^ 

You  can  now  get  into  the  Proofreader  by  typing  SYS 
886.  To  test  this,  PRINT  PEEK  (886)  should  return  the  num- 
ber 173.  If  it  does  not,  repeat  the  steps  above,  making  sure 
that  A$  (PROOFREADER.T)  contains  13  characters  and  that 
B$  contains  10  spaces. 

The  new  version  of  Automatic  Proofreader  will  load  >>; 
itself  into  the  cassette  buffer  whenever  you  type  ■ 

OPENl:CLOSEl  and  PROOFREADER.T  is  the  next  program 
on  your  tape.  It  will  not  disturb  the  contents  of  BASIC 
memory. 
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check  it.  After  entering  the  line,  LIST  it.  This  eliminates  the 
abbreviations.  Then  move  the  cursor  up  to  the  line  and  press 

..^     RETURN.  It  should  now  match  the  checksum.  You  can  check 

;^:    whole  groups  of  lines  this  way. 

'    Special  Tape  SAVE  Instructions 

When  you're  done  typing  a  Usting,  vou  must  disable  the 
Proofreader  before  SAVEing  the  program  on  tape.  Disable 
the  Proofreader  by  pressing  RUN/STOP-RESTORE  (hold 
down  the  RUN/STOP  key  and  sharply  hit  the  RESTORE 
key).  This  procedure  is  not  necessary  for  disk  SAVEs,  hut  you 
must  disable  the  Prmfreader  this  Juoy  before  a  tape  SA  VE. 
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PRINT" £  CLR] PLEASE  WAIT ..." : P0RI=ae6T0 
1018 : READA: CK=CK+A : POKEI , AsNEXT 
110  IF  CK017539  THEN  PRINT"  (DOWN)  YOU  MAD 
E  AN  ERROR" ;PRINT"IN  DATA  STATEMENTS. 
"  :  El^D 

120  SYS886;PRINT"lCLRl{2  DOWN) PROOFREADER 
ACTIVATED. " :NEW 
DATA  173,036.003,201,150,208 
001,096,141,151,003,173 
037,003,141,152,003,169 
150,141,036,003,169,003 
141,037,003,169,000,133 
254,096,032,087,241,133 
251,134,252,132,253,008 
201,013,240,017,201,032 
240,005,024,101,254,133 
254,155,251,166,252,164 


886 
892 
898 
904 
910 


DATA 
DATA 
DATA 
DATA 


946 
952 
958 
964 

970 

976 

982 

988 

994 

1000 

1006 

1012 

1018 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 


253,040,096,169,013,032 
210,255,165,214,141,251 
003,206,251,003,169,000 
133,216,169,019,032,210 
255,169,018,032,210,255 
169,058,032,210,255,166 
254,169,000,133,254,172 
151,003,192,087,208,006 
032,205,189,076,235,003 
032, 205, 221, 169,032,032 
210,255,032,210,255,173 
251,003,133,214,076,173 
003  ■/ 
// 


ReDisk 

(Article  on  page  66.) 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTEI's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


0  POKES 5,0: POKE56 , PEEK ( 44 } +8 : CLR: PRI NT " 
[CLRl {RVS} REDISK [OFF} {2    tXiWN } " : P=880 

: rem    14 

1  F1=53247:F2=1 :F$="E39  SPACES} [UP}" 

:reTn  192 

2  READA; IFA> -ITHENPOKEP , A t P=P+1 : G0T02 

:rem  104 

3  POKE909, (Fl+l)/256:POKE917,F2iPOKE950,F 
2 ! P0KE881 , PEEK ( 56 } : POKE919 , PEEK ( 56 ) 

:rem  169 

4  PRINT" {DOWN} DO  YOU  WANT  TO  FORMAT  THE  D 
EST.  DISK{2  SPACES }Nt 3  LEFT} " ; :INPUTA$ 

: rem  69 

5  0PEN15 , 8,15:1 FRIGHT$ ( A? , 1 ) =" Y"THEN19 

:rem  180 

6  PRINT" (D0WN}NAME, TYPE  {PRG  OR  SEQ)  OP  F 
ILE  TO  COPY. "!INPUTP$,T$: PRINT  : rem  213 

7  TS=LEFT$(T$,1) : IF( T? <> "P"ANDT?<> "S" )ORL 
EN ( P$ ) > 16THENPRINT " {3  UP } " : G0T06 

:rem  153 

8  M$=" INSERT  SOURCE  DISK" :GOSUB23 : PT$="0 : 
"+P$+", "+T$+" ,R"  ;rem  209 

9  POKE1000,LEN(PT$) :F0RX=1T0LEN( PT$ ) : POKE 
827+X,ASC(MID?(PT5,X,l)) :NEXT    : rem  33 

10  SYS958 ! SYS9B2 : SYS880  i P=PEEK ( 247 )  +  2  56*  P 
EEK{248) :CL0SE5:G0SUB27        : rem  163 

11  IPP>FlTHENPRINT"(DOWNj tRVS}FILE  HAS  OV 
ERFL0WED{3  SPACES} THE  BUFFER. ": GOTO 17 

: rem  182 

12  PRINT" I  DOWN} {RVS} FILE  IS  NOW  LOADED 

{4  SPACES} INTO  BUFFER."         : rem  210 

13  PRINT" {DOWN] ENTER  NEW  FILE  NAME.":PRIN 
T" {2  RIGHT} "+P$ : INPUT" {UP} " ;P$ :PRINT 

;rem  22 

14  M?=" INSERT  DEST.  DISK" :GOSUB23 : PT$="@0 
:"+P$+", "+T?+",W"  :rem  208 

15  POKE1000,LEN(PT$) : F0RX=1T0LEN{ PT$ ) :POK 
E827+X,ASC{MIDS{PT$,X,1)):NEXT  : rem  78 

16  SYS958 : SYS989 : SYS914 : OPENl 5 ,8,15 :GOSUB 
27: PRINT "(DOWN} (RVS} FILE  IS  NOW  COPIED 
^ "  : rem  113 

17  CLOSE15:OPEN15,8, 15;CLOSE15!lNPUT" 
[DOWN} ANOTHER  FILE"rA$  : rem  18 

18  0N-(LEFT$(A?,1)="Y")G0T04:PRINT"[CLR}" 

J  END  =  '"sni  ^20 

19  PRINT" (DOVm) NAME, ID  OF  DISK  TO  BE  FORM 
ATTED" :INPUTP$,T?t PRINT         : rem  95 

20  M$="INSERT  DEST.  DISK" :GOSUB23 : rem  209 

21  PRINT" [DOWNS [RVS) FORMATTING  DISK":PRIN 
T#15,  "N0:"  +  P?+", "+T$  :rem  210 

22  GOSUB27 SPRINT" (DOWN)  [RVS 3  DISK  FORMATTE 
D":G0T06  : rem  245 

23  PRINTM$"(UP}":FORT=0TO50!GETA$:ON-(A$< 
>"" )G0T025 :NEXT  : rem  50 

24  PRINTER : FORT=0TO50 : GETA$ : ON- {AS  <> " " ) GO 
T025!NEXT:GOT023  : rem  47 

25  IFA$=CHR$(13)THENPRINTt RETURN   : rem  36 

26  GOT023  irem  6 


27  INPUT* 15 , A$ , B$ ,C? , D$ ; 1PB$="0K"THENRETU 
RN  :rem  37 

28  PRINT: PRINTA$", [ RVS } "B?" (OFF} , "C?", "D$ 
!PRINT"{2  DOWN}TRY  AGAIN ." :G0T017 

: rem  225 

29  DATA  160,16,132,248,160,0,132,247,32,2 
07,255,145,247,200,240,8,32,183,2  55 

: rem  151 

30  DATA  240,243,132,247,96,230,248,165,24 
8,201,208,208,240,96,234,169,54,133 

: rem  172 

31  DATA  1,160,16,132,254,160,0,132,253,17 
7,253,32,210,255,200,240,18,196,247 

: rem  136 

32  DATA  208,244,166,254,228,248,208,238,3 
2,231,25  5,169,55,133,1,96,230,254,76 

; rem  233 

33  DATA  166,3,234,169,5,162,8,160,5,32,18 
6, 255, 173, 232, 3, 162, 60, 160, 3, 32, 189 

: rem  160 

34  DATA  255,32,192,255,96,234,162,5,32,19 
8, 255, 96, 234, 162, 5, 32, 201, 255, 96,-1 

J  rem  174 


Space  Dock 


(Article  on  page  54.) 

Program  1 :  space  Dock— vie  Version 

10  POKE56 , 28 : POKE55 , 0 :CLR:GOSUB90  sRESTORE 
:PRINT" {CLR3 " tME=3 :Z=36878:V=36877 :POK 
E36879,110  :rem  43 

11  PRINT "{ HOME }{ RVS }+": PRI NT "{ HOME }{WHTl 
(2  D0Vra}{RIGHT}[5  DOWN} (3  RIGHT) ( RVS } 
(RIGHT)  PLEASE  VJAIT  "  :  READX$  :  PRINT" 
[HOME)  [RVS  }V"  :IFX?<:>"fa"ThiENll   :  rem  11 

12  PRINT"{H0MET{9  down} (5  RIGHT) ( RVS ] DOCK 
INGS " ; PO : FORI =1T09 : READM ( I ) :NEXT : RESTO 
RE : PRINT " [HOME  3 (RVS} V"  : rem  12  5 

13  PRINT" [3  UP) (6  RIGHTT{RVS}SHIPS";ME 

: rem  252 

14  E=8138+INT(RND(1)*20) : PRINT" {HOME } 
{RVS)+":POKE653,128  :rem  237 

15  Q=7780:POKE650, 128  : rem  149 

16  FORX=1TOINT(RND(1)*300)+1 :Q=Q+1 :NEXT: 

:rem  154 

17  N=7780:PRINT"[HOME} {RVS}V  s rem    173 

18  FORX=lTOINT{RNDtl)*300)+T:N=N+l jNEXT 

: rem  92 

19  D=7780:PRINT"[HOME} {RVS}+      : rem  170 

20  F0RX=1T0INT{ RND( 1)*300)+1:D=D+1 :NEXT 

irem  65 

21  PRINT" { HOME }V  : rem  251 

22  FORX=7424TO743l!POKEX,0:NEXT   : rem  185 

23  FORX=716BT07168+79  :rem  203 

24  READL:POKEX.L:PRINT"[HOME} {RVS}V":NEXT 
: PRINT" {CLR)"  : rem  36 

25  DATA0 , 8 ,8 . 28 , 28 , 28 , 28 , 2R , 28 , 28 , 28  ,  62  ,  9 
9,99,65,0  : rem  236 

26  DATA28, 28, 28, 62, 99, 107, 93, 8. 0,189, 231, 
189,189,0,0,0  : rem  166 

27  DATA48,48,32,32,47,63,63,127    : rem  40 

28  DATA16, 16, 56, 124,255,255,57, 57: rem  152 

29  DATA12,12,4,4,244,252,252,254   :rem  78 

30  DATA127,127, 127,63, 127, 127,63,31 

:rem  233 

31  DATA255, 2  55, 2  5  5,255, 2  55, 195, 129,0 

: rem  41 
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32  DATA254, 254, 252, 254, 254, 254, 2 52,  248 

:rem  138 

33  S=7424 !F0RX=1T08 : POKES , 0 : S=S+1 : NEXT ; PO 
KE7428,32  :reni  98 

34  T=2:A$="[BLK1dEF(3  LEFT) t DOWNIGHI { WHT 3 
"  srem  110 

35  POKE36869,255  : rem  111 

36  IPP=1THENPOKEZ,0  : rem  202 

37  POKE37139,0:IFNOTPEEK( 371 37) AND16THENL 
=-1  srem  129 

38  POKE37154,127:IFNOTPEEK( 37 152 ) AND128TH 
ENL=1  ;reri  237 

39  POKE37154,255:IFNOTPEEK( 37137 )AND4THEN 
p=2  srem  145 

40  E=E+L :  I  FLO  0THEN  !  POKEE-1  ,  32  ;  POKEE+1  ,  3  2 
! POKEE+21 , 32 :POKEE+23 , 32 !L=0    ; rem  87 

41  F0RX=1T0P:P0KEE, 32 :POKEE+22, 32 :E=E-22 : 
IFPEEK(E)=80RPEEK(E+22)=8THENGOT066 

:rem  209 

42  IFPEEK(E) =42+1 28THENPOKEE, 42+1 28 jPOKEE 
+42+128, 32:GOTO80  :rem  133 

43  IFPEEK( E)=3THEN80  srem  184 

44  IFPEEK( E+22)=3TMEN8a  : rem  72 

45  POKEE , 0  I POKEE+  22,2: POKEV ,255: POKEZ ,15: 
NEXT  :rem  41 

46  IFE<7746THENGOTO80  : rem  34 

47  POKEV, 0  :rem    76 

48  PRINTTAB{T);"{HOME] [52    SPACES} { HOME} " ; 
TAH(T) ;A?:T=T+1  : rem    236 

49  F0RX=1T03  : rem    240 

50  POKEQ,3  2 :Q=0+1 :I FPEEK(Q)=0ORPEEK( Q)=10 
RPEEK(Q)=2T[iEN80  srem    44 

51  POKEQ,3  :rem    69 

52  NEXT:POKEV,255  : rem  45 

53  FORX=lTO2:POKEN,32!N=N+l!lFPEEK(N)=0OR 
PEEK(N)=1ORPEEK(N)=2THEN80     : rem  217 

54  P0KEN,3:NEXT  : rem  190 

55  POKED, 32:D=D-1 : IFPEEK{ D)=0ORPEEK( D)=10 
RPEEK(D)=2TUEN80  : rem  229 

56  POKED, 3  :rem  61 

57  POKEV, 0  :rem  77 

58  S=1NT{RND(1)*7) : IPS=0THENPOKE7428, 128 

:rem  131 

59  IFS=1THENP0KE7428,8  srem    85 

60  IFS=2THENPOKE7428,32  srem    123 

61  IFS=3THENPOKE7427,32  srem    124 

62  IFS=4THENPOKE7427,0  : rem    73 

63  IFS=5THEMPOKE7429,128  srem    184 

64  IFS=6THENPOKE7429,0  : rem    79 

65  POKEV, 255 : POKEE+22, 1 sP=l :GOT036 srem    38 

66  PRINT"  {HOME}  {9    D0™}fRVS}{3    R:gHT)MISS 
ION    COMPLETE": POKEV, 0:ME=ME+1 ; PRINT" 
{2    DOV/Nj  [RVS]  {6    RIGHTJbonuS    MAN" 

srem   47 

67  E=E+22s POKEE, 0s POKEE+22, 1 s POKEE+1 , 7  5+1 
28 :P0KEE-1, 74+128  srem  56 

68  POKEZ, 15s POKEV, 0sFORX=255TO128STEP-3, 2 
sPOKEV,X:POKEZ,0:POKEZ, 15      srem  231 

69  D=7424  sFQRC=lT08!P0KED,RND( l)*255sD=D+ 
IsNEXT  ;rem  71 

70  NEXTX  ;rem  254 

71  POKEZ, 15  sFORX=lT033  SP0KE36876, INT{ RND( 
l)*120)+128sNEXT  srem    180 

72  PRINT"{HOMf:)  {6    DOVfN}  "  ,-  sFORX=lTO130  :  PRI 
NT" {2    SPACES}";  sNEXT  srem    203 

73  D=7424:FORC=lTO8sPOKED,0;D=D+l:NEXT 

srem  70 

74  P0=P0+1 s  POKEV , 0 : POKE36876 , 0 : POKEZ , 0  sGO 
TOU  -rem  36 

75  ME=ME-1:IFME<>0THEN97  -rem  207 
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76  POKEZ, 0  SPOKE 36876, 0  s  PRINT "(HOME} 

[7  down}Ervs}  play  again  (Y/N)  ? 

1 4    RIGHT  }  t  DOVJN  )  DOCKINGS  "  PO  s  POKEl  98,0 

srem    165 

77  GETX?sIFX?=""THEN77  :rem  45 

78  IFX$="Y"THENPOKEZ, 0  sPOKEZ, 0  SPOKE36869, 
240:RUN  = rem  241 

79  POKE828,0:SYS828  : rem  120 

80  FORX=128T0255STEP2! POKEZ, INT(RND(1)* 10 
)+5;POKEV,X:POKE36876,X-50     srem  120 

81  FORX=200TO255:POKE36874,X:NEXT  srem  40 

82  FORX=255TO200STEP-1 :POKE36874 ,X:NEXTs P 
OKE36874,0  srem  148 

83  POKEE, 214 :POKEE+22, 214         srem  162 

84  POKEE, 170s POKEE+22, 170;        srem  223 

85  FORI=0TO9:FORK=lTO9sG=E+M(K)*IsIFPEEK( 
G)=32THENP0KEG, 171  srem  184 

86  NEXTsPOKE36S75,0  = rem  127 

87  FORK=1T09sIFPEEK(E+M(K)*I)=171THENPOKE 
E+M(K)*I,32  :rem  135 

88  NEXTsNEXT  srem  40 

89  FORX=lT0999sNEXT!GOT075        srem  196 

90  PRINT"{CLR5 {6  DOWN} (6  SPACES} { RVS } SP AC 
E  DOCK  srem  17  6 

91  PRINT"  (3  DOWN)lJSE  JOYSTICK  TO  MOVE 

{2  spaces} LEFT  AND  RIGIIT"       srem  3  3 

92  PRINT" {DOWN} PRESS  UP  TO  ACCELERATE 

srem  201 

93  PRINT" [DOWN} {3    RIGHT] PRESS    FIREBUTTON" 

: rem    52 

94  POKE37139,0sWAIT37137,32,32    srem  149 

95  POKE36869,255sRETURN  srem  143 

96  DATA"ia",23,21  ,22,1,-1,-22,-23,-21  ,23 

srem  108 

97  PRINT"fCLR} {5  DOWN} [6  SPACES} E RVS} DOCK 
INGS"PO:POKEZ,0  srem  75 

98  PRINT" {3  DOWN} {7  SPACES} ( RVS } SHIPS "ME 

srem  160 

99  FDRG=1TO20  srem  19 

100  PORX=0TO7 :POKE7424+X, 255  s  POKE7424+X-1 
,0sPOKE7431,0sNEXT  srem  32 

101  NEXTG:REST0REsG0T014  j rem  78 

Program  2:  Space  Dock— 64  Version 

Translation  by  Kevin  Mykylyn,  Editorial  Programmer 

49152  5  234,169,048,133,249,169,234 
49158  :053, 133, 250,032, 249, 195, 150 
49164  s 169,000, 141,021,208,032,071 
49170  : 090, 196, 032, 026, 193, 032, 075 
49176  s 064, 194, 032, 162, 193, 173, 074 
49182  5  030,208,076,118,194,173,061 
49188  5  141,002,240,007,169,000,083 
49194  ! 141, 167, 002, 240, 244, 169, 2 37 
49200  5  001,141,167,002,208,2  31,030 
49206  5  230,247,169,001,141,025,099 
49212  s 208, 17 3, 167, 002, 208, 003, 053 
49218  5  076,228,192,032,219,193,238 
49  224  5  206,060,003,240,003,076,148 
49230  5  228,192, 173,061,003,141,108 
49236  5  060,003,162,007,160,014,234 
49242  5 169,000,133,002,189,086,15  7 
49248  5  003,208,044,189,062,003,093 
49254  5  024,125,094,003,157,062,05  5 
49260  5  003,189,070,003,125,126,112 
49266  :003, 157,070,003, 189,078, 102 
49272  5003,105,000,15  7,078,003,210 
49  278  5  201 , 001 , 208, 047 , 189 , 070 ,074 
49284  5  003,201,090,208,040,03  2,194 
49290  5  241,192,076, 177, 192, 189,181 


49296 
49302 
49  308 
49314 
49320 
493  26 
49332 
49338 
49344 
49350 
49356 
49362 
49368 
49374 
49380 
49  386 
49392 
49398 
49404 
49410 
49416 
49422 
49428 
49434 
49440 
49446 
49452 
49458 
49464 
49470 
49476 
49482 
49488 
49494 
49500 
49506 
49512 
49518 
49524 
49530 
49536 
49542 
49548 
49554 
49560 
49566 
49572 
49578 
49584 
49590 
49596 
49602 
49608 
49614 
49620 
49626 
49632 
49638 
49644 
49650 
49656 
49662 
49668 
49674 
49680 
49686 
49692 
49698 
49704 
49710 
49716 


•062 

,003 

,056 

,253 

,094 

,  003  , 

•157 

,062 

,003 

,  189 

,070 

,003, 

:253 

,126 

,003 

,157 

,070 

,003, 

•189 

,078 

,003 

,233 

,000 

,157, 

078 

,003 

,201 

,255 

,208 

,003, 

032 

,241 

,192 

,  189 

,102 

,003, 

056 

,253 

,118 

,003 

,157 

102, 

003 

189 

,110 

,003 

,233 

000, 

157 

110 

,003 

189 

,070 

003, 

153 

000 

,208 

189 

,110 

003, 

153 

001 

,208 

189 

,078 

003, 

074 

038 

002 

136 

,136 

202, 

016 

132 

165 

002 

141 

016, 

208, 

169 

250 

141 

018, 

208, 

173, 

013 

220 

041 

001, 

240, 

003, 

076 

188 

2  54 

076, 

049, 

234, 

173, 

027 

212 

041, 

001  , 

157, 

078, 

003 

157, 

086, 

003, 

072, 

224, 

000, 

240, 

006, 

024, 

105, 

193, 

157, 

248, 

007, 

104, 

240, 

002, 

159, 

090, 

157, 

070, 

003, 

173, 

027, 

212, 

201, 

090, 

144, 

249, 

157, 

094, 

003, 

096, 

160, 

023, 

169, 

000, 

153, 

000, 

212, 

136, 

016, 

250, 

169, 

047, ( 

141, 

024, 

212, 

169, 

055, 

141, 

005, 

212, 

169, 

010, 

141, 

001, 

212, 

162, 

007, 

160, 

014, 

189, 

195, 

193, 

157, 

110, 

003, 

153, ( 

001, 

208, 

189, 

203, 

193, 

157, 

039, 

208, 

189, 

211, 

193, 

157, ( 

248, 

007, 

169, 

000, 

157, 

118, 

003, 

153, 

000, 

208, 

141, 

016, ( 

208, 

169, 

001, 

157, 

126, 

003, 

136, 

136, 

202, 

016, 

214, 

169, 

128, 

141, 

018, 

212, 

169, 

255, 

141, 

015, 

212, 

162, 

006, 

032, 

241, 

192, 

202, 

208, 

250, 

162, 

006, 

189, 

086, 

003, 

221, 

085, 

003, 

240, 

2  38, 

202, 

208, 

245, 

169, 

150, 

141, 

077, 

003, 

169, 

000, 

141, 

085, 

003, 

141, 

133, 

003, 

169, 

090 

141, 

125, 

003, 

169, 

128, 

133, 

003, 

160, 

000, 

185, 

165, 

196 

153, 

000, 

048, 

136, 

208, 

247 

096, 

120, 

169, 

054, 

141 

020 

003 

169, 

192, 

141, 

021, 

003 

169 

027, 

141, 

017, 

208 

169 

127 

141, 

013, 

220, 

169, 

1Z9 

141 

026, 

208, 

088, 

169 

255 

141 

021, 

208, 

096, 

050 

075 

100 

125 

150, 

175, 

200 

230 

001 

002 

003, 

004 

005 

001 

007 

008 

195, 

193 

193 

,193 

193 

,193 

193, 

192 

173 

,000 

2  20 

,074 

176, 

013 

032 

,053 

194 

,174 

125, 

003 

224 

,255 

240 

,003 

238, 

125 

003 

,074 

,176 

,013 

032, 

053 

194 

,174 

125 

,003 

224, 

080 

240 

,003 

,206 

,125 

003, 

074 

176 

,011 

,032 

,053 

194, 

166 

003 

,224 

,255 

,240 

002, 

230 

003 

,074 

,176 

,011 

,032, 

053 

194 

,166 

,003 

,224 

,001, 

240 

002 

,198 

,003 

,169 

,000, 

141 

093 

,003 

,169 

,128 

,056, 

2  29 

,003 

,016 

,010 

,073 

,255, 

024 

,105 

,001 

,162 

,001 

,142, 

093 

,003 

,010 

,141 

,101 

,003, 

r096 

,160 

,128 

,140 

,004 

,212, 

,103 

49722 

122 

49728 

000 

49734 

054 

49740 

148 

49746 

165 

49752 

101 

49758 

212 

49764 

212 

49770 

093 

49776 

068 

49782 

030 

49  788 

176 

49794 

192 

49800 

148 

49806 

112 

49812 

160 

49818 

218 

49824 

050 

49830 

048 

49836 

224 

49842 

208 

49848 

251 

49854 

019 

49860 

094 

49866 

012 

49872 

070 

49878 

026 

49884 

099 

49890 

245 

49896 

041 

49902 

005 

49908 

089 

49914 

238 

49920 

197 

49926 

253 

49932 

160 

49938 

085 

49944 

194 

49950 

234 

49956 

069 

49962 

125 

49968 

159 

49974 

227 

49980 

131 

49986 

110 

49992 

231 

.  49998 

150 

50004 

083 

50010 

051 

50016 

046 

50022 

022 

50028 

043 

50034 

170 

50040 

090 

50046 

029 

50052 

047 

50058 

169 

50064 

147 

50070 

247 

50076 

137 

50082 

026 

50088 

126 

50094 

024 

50100 

145 

50106 

122 

50112 

106 

50118 

108 

50124 

219 

50130 

,141 

50136 

,024 

50142 

1160,129,140,004,212,096,031 
:  169, 147,032,210,255,169,02  2 
: 232, 133, 2 51, 169, 003, 133, 223 
:  252, 169, 232, 13 3, 253, 169, 004 
:215, 133,254,162,004, 160,242 
!  024, 173, 027, 21 2, 20 1,030, 243 
:  176, 011, 169, 046, 145, 251, 124 
:173, 027, 212, 041, 01 5, 145, 201 
:  253, 200, 208, 235, 230, 252, 204 
,-230,254,202,208,2  28,096,050 
:  173, 117, 003, 201, 022, 240, 106 
:  043 , 173 , 077 , 003 , 208 , 007 , 1 23 
:  173, 085, 003, 240, 033, 208, 104 
=012,17  3,07  7,003,201,090,180 
:  208, 005, 173,085,003,208,056 
:019, 173,030, 208,010,176, 2  52 
: 003, 076, 06 1,195, 162,007, 146 
:  202,  010, 144, 252, 224, 000, 224 
:240,069, 169,000, 141, 167, 184 
:  002, 169, 240, 141, 006, 2 12, 174 
!  169, 128, 141, 004, 2 12, 169,233 
:  129, 141, 004, 2 12, 169,241,056 
: 141, 023, 2 12, 169,039, 141, 147 
:  005, 21 2, 169, 050, 13 3, 24 7, 244 
: 202, 208, 013, 162,200, 173,136 
.-027,212,074,074,168,169,164 
!  000, 153,000,048, 165,247,059 
:  141, 02 2, 21 2, 201, 200, 208, 180 
:  231, 169, 128,141,004,212,087 
:198,250,076,012,192,173,109 
:  117, 003, 201, 057, 144, 180, 17  2 
:  169, 000, 141, 167, 002, 162,117 
:012, 160,010,024,032,240,216 
:25  5,169,064, 160, 195,032, 107 
s 030, 171, 230, 249, 165, 249, 076 
:  201, 003,  208, 002, 230, 2 50, 138 
: 169 , 150 , 141 , 008 , 212 , 169 , 099 
:  230, 14 1,001, 2 12, 169, 028, 037 
1141,012,212, 162,005, 169,219 
:  020, 141, 01 1,2 12, 169, 02 1,098 
: 141, 011, 2 12, 169, 000, 133, 196 
:  247, 165, 247, 201 ,030,208,122 
! 250, 202, 208, 233, 076, 012, 011 
.-192,07  6,035,192,158,083,028 
:  085, 067, 067, 069, 083,083,008 
:070, 085, 076, 032, 068, 079, 2 26 
:067,075,073, 078,071,033, 219 
:  000, 158, 018, 083, 080, 065, 23 2 
:  067, 069, 03 2, 068, 079, 067, 2 16 
£07  5,000,146,150,076,069,100 
: 086, 069, 076, 032, 049, 017, 17  5 
:017, 157, 157, 157, 157, 157, 142 
!l57,157, 157, 157, 157, 157,032 
:  157,080,082,069,083,083, 162 
:  032, 070, 073, 082, 069, 066, 006 
!  085, 084, 084, 079, 078, 000, 030 
:146, 150,078,085,077,066,2  28 
1069,082,03  2,079,070,0  3  2,252 
: 068, 079, 067, 075, 073, 078, 078 
:  07 1,083, 032, 032, 017, 017, 152 
=157,157,157,157,157,157,080 
:  157, 157, 157, 157, 157, 157, 086 
1157,157,157,157,157,157,092 
sl57, 157, 154, 082, 079, 067, 108 
1075,069,084,083,032,082,099 
:069,077,065,073,078,073,115 
;078, 071, 032, 032, 032, 158,089 
: 000, 0  32, 018, 080, 082, 069, 229 
:  083, 083, 032, 085, 080, 032, 093 
:0B4, 079, 03 2, 076, 065, 085, 125 
!  078 , 067 , 072 , 000, 018 , 080 , 02  5 
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50148  :  082, 069, 083, 063,032, 085, 150 

50154  1080,032,070, 079, 082, 032, 097 

50160  : 078, 069, 087, 032, 07 1,065, 130 

50166  ! 077, 069, 000, 169,000,141,190 

50172  :033, 208, 169, 147, 032, 2 10, 027 

50178  :2  55,  162,008, 160,015,024,114 

50184  103  2,240,25  5, 169,085,160, 181 

50190  :195,032,030, 171,162,011,  103 

50196  :160, 017, 024, 032, 240, 255, 236 

50202  :  169, 098, 160, 195, 032, 030, 198 

50208  :  17 1,162, 180, 160, 000, 136, 073 

50214  : 208,253,202, 208, 250, 173,052 

50220  :  000,  220, 074, 176, 010, 174, 186 

50226  : 207, 005, 224, 049, 240, 003, 010 

502  32  :  206, 207, 005, 074, 176, 010, 222 
50238  : 174,207,005,224,051,240, 195 
50244  :003,23a, 207, 005, 074, 074, 15 7 
50250  :074, 176,212,169,053,056,046 
50256  : 237, 207, 005, 141, 061, 003, 222 
50262  ! 141 , 060 , 003 , 096 , 169, 147 , 190 
50268  ;032, 2 10, 2 55, 162, 010, 160, 153 
50274  : 010, 024, 032, 240, 255, 169, 060 
50280  : 138, 160, 195, 032, 030, 17 1,062 
50286  : 165, 249, 141, 173,005, 165,240 
50292  :250, 141, 253, 005, 162, 018, 177 
50298  t 160 , 010 ,024,032, 240 ,255,075 
50304  : 165, 2 50, 201, 048, 208, 01 7, 249 
50310  : 104, 104, 169, 226, 160, 195, 068 
50316  : 032, 030. 17 1,169, 192, 07 2, 038 
50322  : 169, 000, 072, 240, 007, 169,03  5 
50328  : 205, 160, 195, 032, 030, 17 1,17 7 
50334  : 173,000, 220,074, 176, 250,027 
50340  =096,000,060,000,000, 126, 190 
50346  !000,000, 126,000,000, 189, 229 

503  52  J000, 000, 189, 000, 000, 189, 042 
50358  ! 000, 000 , 255 ,000, 000 , 255 , 180 
50364  : 000, 000, 2 55, 000, 000, 2 55, 186 
S0370  : 000, 067, 255, 194,223,255,164 
50376  :251, 255, 255, 255, 255, 255, 190 
50382  : 255, 223, 2 55, 2 51, 067, 231, 208 
50388  : 194, 000, 066, 000, 000, 000, 2 16 
5  0  394  : 000 , 000 , 000 , 000 , 000 , 000 , 2 18 
50400  : 000, 000, 000, 000, 146, 000, 114 
50406  : 000 , 000 , 000 , 000 , 000 , 007 ,23  7 
50412  : 128, 000, 006, 000, 000, 006, 120 
50418  : 000 , 000 , 007 , 000 , 000 , 007 , 000 
50424  ! 000, 000, 247, 128, 000, 079, 190 
50430  : 2  55 , 240 , 000 , 000, 024 , 007 ,012 
50436  : 2 55, 252, 079, 2 55, 254, 247, 066 
50442  ! 128,000,007,000,000,007, 152 
50448  !000 , 000 , 006 , 000 , 000 ,006,023 
50454  : 000, 000, 007, 128,000,000,157 
50460  ! 000, 000, 000, 000, 000, 000, 028 
50466  :000 , 000 , 255 , 000, 000 , 000 ,033 
50472  :  000, 000, 000, 000, 001 ,2  24,009 
50478  ! 000 , 000 , 096 , 000 , 000 , 096 , 238 
50484  :000,000, 224,000,000, 224,244 
50490  : 000 , 001 , 239 , 015 , 2  55 , 242 , 042 
50496  s 024, 000, 000, 063, 2 55, 2 24, 118 
50502  : 127, 2 55, 242, 000, 001, 2 39, 166 
50508  ;000, 000, 224,000,000,2  24,012 
50514  1000,000,096,000,000, 096,018 
50520  :  000, 001, 224, 000, 000, 000, 057 
50526  :000 , 000 , 000 , 000, 000 , 000 , 094 
5053  2  :  25 5,  251. 099, 063, 251, 094, 089 
505  38  : 2 23, 123, 110, 222, 123, 118, 001 
50544  :030,059,12  2. 220,028, 198,001 
50550  :  216. 015, 2 55, 2 24, 007, 2 55, 066 
50556  :  2 24, 001, 25 5, 128, 000, 000, 2 20 
50562  :000, 000,000,000,000,000, 130 


50568  :  000, 000, 000. 000, 000, 000, 136 
50574  :  000 , 000 . 000 , 000 . 000  r  000 ' 142 
50580  : 000, 000, 000, 000, 000, 000, 148 

50586  ! 000 . 000 , 000 , 000 . 000 . 000 . 154 
50592  :  000. 000, 000. 000, 080, 01 3, 253 


Crunch 

(Article  on  page  56.) 


BEFORE  TYPING  ... 
Before  typing  in  programs,  please  refer  to 
"How  To  Type  In  COMPUTES's  GAZETTE 
Programs,"  which  appears  before  the  Program 
Listings. 


Program  1 :  crunch — 64  version 

(See  instructions  in  article  before  typing  in.) 

002,185,124,000.153,112 
003,136,016,247,169,117 
133,124,169,058,133,062 
169,176.133,126,169,148 
141,032,208,141,033,068 
169,169,160,197,032,197 
196,032,2  28,255,240,198 
201,133,208,004,169,240 
208,014,201.134,208,044 
169,080,208,006,201,210 
208,231,169,000,133,168 
169,055,160,198,032,162 
196,169,000,13  3,163.200 
169,032,160,192,165,161 
240,043,165,043,133.103 
165,044,133,096.162,017 
032,063,193,160,001,03  3 

095 . 1 70 . 200 . 177 . 095 . 248 
096,134.095.136.177.111 
208,234.169,070,160,026 
032,235.196,032,002,047 
108,002,160,165,045,035 
180,165,046,13  3,181,202 
077.193,165.250,133.220 
032,160,192,032,077,038 
032,113,195,032, 002 , 205 
108,002,160,032,221,108 
032,238,195,032,238,069 
160,000,177,122,208,006 
096.032,238.195,177. 145 
133,251,032,238,195,127 

122.133.252.032. 115.249 
201,000,240,222,201,032 
240,218,201,034,208,077 
032,115,000,201,000,055 
207,201,002,240,203,023 
034,208,241.201,137,214 
016,201,141,240.012,048 
138.240,008,201,155,147 
004,201,167,208,206,236 
115,000,144,006,032,057 
196.076.190,192,032, 164 
196,165,020,164,021,085 
253.132,254.032,174,212 
144,014,162,002,032,046 
193,032,121,000,201,112 
240,217,208,220,230,155 
169,013,032,210.255,100 


49152 

:160, 

49158 

S052, 

49164 

!201, 

49170 

:125, 

49176 

!001, 

49182 

:208, 

49188 

:235, 

49194 

:251, 

49200 

:255. 

49206 

:004, 

49212 

:135, 

49218 

:250, 

49224 

i235. 

49230 

!l33. 

49236 

:163, 

49242 

J  095, 

49248 

:000, 

49254 

:177, 

49260 

:133, 

49266 

:095, 

49272 

!l98. 

49278 

:197, 

49284 

=  133, 

49290 

:032, 

49296 

:169, 

49302 

;193, 

49308 

!l97. 

49314 

!l96. 

49320 

:195. 

49326 

:001, 

49332 

:122, 

49338 

!177, 

49  344 

:000, 

49350 

!002, 

49356 

:015, 

49362 

:240, 

49368 

!201. 

49374 

:240, 

49380 

:201, 

49386 

(240, 

49392 

=  032, 

49398 

:000, 

49404 

!035, 

49410 

:133, 

49416 

:196, 

49422 

=  063, 

49428 

:044, 

49434 

!l63. 
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49440  ! 165, 252, 166, 251, 032, 090, 220 
49446  !l96, 169,049, 160,197,032,073 
49452  J  235, 196, 165, 254, 166, 253, 033 
49458  1032,090,196,169,057,160,242 
49464  5  197,032,235,196,076,016,040 
49470  !l93, 165,095,208,002,198,155 
49476  !096, 198,095,138,160,000, 243 
49482  : 145 , 095 , 096 ,032,191, 195 , 060 
49488  !  169, 000, 133, 164, 133, 170, 081 
49494  :133, 171,168,177,122,133,222 
49500  ! 182, 032, 245, 195, 032, 203, 213 
49506  :195,032,004,195,032,115,159 
49512  -000,201,002,240,004,201,240 
49518  :000,208,008,032, 251, 193,034 
49524  : 144, 240, 076, 072, 195, 201, 020 
49530  : 058, 208, 008, 032, 009, 196, 121 
49536  :  133, 182, 076, 102, 193, 201, 247 
49542  !  136, 240, 221, 201, 143, 208, 003 
49548  :006, 032, 067, 194, 076, 116, 119 
49554  !  193, 201, 130, 208, 031, 03 2, 173 
49560  :009,196,03  2, 115,000, 240, 232 
49566  : 017 , 201 , 002 , 240, 013 , 201 , 064 
49572  !044, 208, 243, 169, 058, 032, 150 
49578  !009,196, 169, 130, 208, 231,089 
49584  :032,000, 196,076, 102, 193,007 
49590  :201,034, 208,006,032,215, 110 
49596  : 194, 076, 116, 193, 201, 13 1,07 5 
49602  ! 208 , 006 , 032,125,194 , 076 , 067 
49608  :116, 193,032,023,196,144, 136 
49614  !032,032,009, 196,032, 115, 110 
49620  : 000, 144, 005, 032, 02 3, 196, 100 
49626  :  144,013,032,009, 196,032, 132 
49632  :  115, 000, 144, 25 1,032, 023, 021 
49638  !l96, 176,246,032,000,196,052 
49644  !  076, 102, 193, 201, 139, 208, 131 
49650  !002, 133, 164,032,009, 196,010 
49656  1076,102, 193, 133, 182, 201, 111 
49662  !002, 208,028, 160,000, 177,061 
49668  !  167, 201, 034, 208, 003, 032, 137 
49674  ; 245 , 1 95 , 169 , 000 , 133 , 170 , 1 54 
49680  ! 032, 009, 196, 03 2, 203, 195, 171 
49686  t 176 , 004 , 032 , 004 , 1 95 , 024 , 201 
49692  :096, 165, 164, 208, 224, 160, 021 
49698  : 004 , 200 ,177,122, 201 , 000 , 226 
49704  1240,004,201, 002, 208, 245, 17 2 
49710  :136, 136, 136,136,196, 249,011 
49716  J 176, 203, 032, 203, 195, 176, 01 3 
49722  1198,169,058,133,182,032,062 
49728  1009,196,096,032,115,000,000 
497 34  ; 201 , 000 , 240 , 004 , 201 , 002 , 206 
49740  : 208, 245, 170, 165, 182, 201, 223 
49746  ! 058, 208, 007, 032, 245, 195,  059 
49752  ! 138, 076, 251, 193, 201, 002, 181 
49758  t 240, 013, 160,004,032,245,020 
49764  J 195, 136, 208, 250, 134, 182, 181 
49770  1 076 , 019 , 194 , 224 , 002 , 208 , 061 
49776  t 008, 169, 143, 032, 009, 196, 157 
49782  : 076, 088, 194, 032, 203, 195, 138 
49788  :096, 197, 170, 208, 005, 032, 064 
49794  ! 245 , 195, 169, 044, 032, 009 ,056 
49800  : 196,032,115,000,160,000,127 
49806  1 177, 122,201,034,208,005,121 
49812  : 032, 224, 194, 144, 240, 201, 159 
49818  1000,240,029,201,002,240,098 
49824  : 041, 201, 058, 240, 01 3, 201, 146 
49830  :044, 240,221,032,009, 196,140 
49836  : 032 , 238 , 195 , 076 , 140 , 194 , 023 
49842  : 032 , 208 , 194 , 032 , 000 , 196 , 072 
49848  1024,096,160, 005, 177, 122, 000 
49854  :201,131,208,00a, 133, 170,017 
49860  : 169, 000, 133, 17 1,240, 003, 144 
49866  1032,208,194,076,251,193,132 


49872  .-160,000,132,170,132,171,205 

49878  : 096 , 032 , 224, 194, 176 , 001 , 169 

49884  1096,076,251,193,032,009,109 

49890  : 196, 032, 238,195, 160,000,023 

49896  !  177, 122.201,000,240,013,217 

49902  ! 201 , 002 , 240 , 009 , 201 , 034 ,157 

49908  :  208, 234, 032, 009, 196, 024, 179 

49914  : 096, 170, 169,034,032,009,248 

49920  :  196  ,  138  ,056 , 096 , 169 , 000 , 143 

49926  :133,  164,165,169,133,249,251 

49932  :169,255,032,009, 196,032, 193 

49938  : 009, 196 , 165 , 251 , 032 , 009 , 168 

49944  : 196, 16 5, 252, 032, 009, 196, 106 

49950  !096,032,191,195, 032, 203,011 

49956  :  195, 17 6, 032, 032, 11 5, 000, 074 

49962  : 201, 000, 208, 249, 032, 238, 202 

49968  :195, 165, 122, 170,160,000,092 

49974  :145, 167,200,165,123,145,231 

49980  :  167, 133, 168, 134, 167, 03 2, 093 

49986  :000, 196,076,034, 195,096, 151 

49992  :032, 23 1,195, 032, 221, 196, 211 

49998  : 169,000, 168, 145, 122, 145,059 

50004  !  167, 032, 231, 195, 145, 167, 253 

50010  J032, 231, 195, 165, 167, 133, 245 

50016  : 045, 133, 047, 133, 049, 16 5, 156 

50022  ! 168, 133,046, 133,048,133,251 

50028  :  050, 032, 03 1,195, 096, 169, 169 

50034  : 073, 160,197,032,235,196,2  39 

50040  : 056, 165, 180, 2 29, 043, 170, 195 

50046  !l65, 181,229,044,032,090,099 

50052  1196,032,183,195,169,107,246 

50058  ! 160 , 1 97 , 032 , 2  35 , 1 96 , 056 , 246 

50064  :  165, 045, 229, 043, 170, 165, 193 

50070  : 046, 229,044,032,090,196,019 

50076  :  032, 183, 195, 169, 134, 160, 005 

50082  :197,032, 235, 196,056, 165,019 

50088  :  180, 2 29, 045, 170, 16 5, 181, 114 

50094  : 229, 046, 032, 090, 196, 032, 031 

50100  : 183, 195, 096, 169, 161, 160, 120 

50106  :197,032, 235, 196,096, 165,083 

50112  :  043, 133, 167, 16 5, 044, 13 3, 109 

50118  : 168 , 032 , 221 , 196 , 096 , 160, 047 

50124  : 002, 177, 122, 240, 020, 200, 197 

50130  : 177, 122,133,251,200,177,246 

50136  :  122, 13 3, 252, 162, 004, 03 2, 153 

50142  :2  38, 195, 202,208,250, 024,059 

50148  : 096, 056, 096, 230, 167, 208, 057 

50154  : 002, 230, 168,096,230,122,058 

50160  :20a, 002, 230, 123, 096, 16 5, 040 

50166  :167, 208,002,198, 168,198, 163 

50172  :167, 230,249,096,16  5, 122,001 

50178  !20a,002, 198, 123,198, 122,08  5 

50184  =096,032,231,195,160,000,210 

50190  :145, 167,196,249,240,002,245 

50196  :  198, 249, 096, 201, 06 5, 144, 205 

50202  !005, 233, 091,056, 233, 155,041 

50208  ! 096, 024, 096, 162, 000, 134, 032 

50214  !020, 134,021, 176,046, 233, 156 

50220  ! 047, 133, 097, 16 5, 02 1,133, 128 

50226  :098, 165,020,010,038,098,223 

50232  :  010, 038, 098, 101 ,020,13  3,200 

50238  : 020, 165,090, 101 ,021 , 133  ,  088 

50244  : 02 1,006, 020, 038, 02 1,16 5, 083 

50250  :020, 101,097,133,020,144,077 

50256  1002,230,021, 032, 11 5, 000, 224 

50262  : 076 , 041 , 196 , 096 , 1 34 , 097 , 214 

50268  !  13 3, 098, 162, 003, 169, 000, 145 

50274  ! 149, 099 , 202 ,016 , 251 , 160 , 207 

50280  !  01 5, 006, 097, 038, 098, 120, 222 

50286  : 248 , 165 , 099 , 101 , 099 ,133, 187 

50292  (099,165,100,101,100,133,046 

50298  !l00, 165,101,101,101,133,05  5 
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101, 

216, 

088, 

L36, 

016, 

227, 

162, 

002, 

181, 

099, 

072, 

074, 

074, 

074, 

074, 

032, 

163, 

196, 

104, 

041, 

015, 

032, 

163, 

196, 

202, 

016, 

237 

165, 

102, 

208, 

003, 

032, 

167, 

196, 

096 

197, 

102 

240 

251 

009 

048 

133, 

102 

076 

210 

255 

165 

043. 

166 

044 

160 

001 

133 

095, 

134 

096 

177 

095 

240 

031, 

200 

200 

165 

021 

209 

095, 

144 

024 

,240 

003 

136 

208, 

009 

,165 

,020 

136 

,209 

,095, 

144 

012 

,240 

010 

,136 

177, 

095 

,170 

,136 

,177 

,095 

,176, 

215 

,024 

,096 

,024 

,165 

,043, 

105 

,255 

,133 

,122 

,165 

,044. 

105 

,255 

,133 

,123 

,096 

,133. 

!097 

,132 

,098 

,160 

,000 

,177, 

097 

,240 

,012 

,032 

,210 

,255, 

230 

,097 

,208 

,243 

,230 

,098. 

r076 

,239 

,196 

,096 

,160 

,002, 

185 

,052 

,003 

,153 

,124 

,000, 

:136 

,016 

,247 

,096 

,032 

.071, 

!079 

,084 

,079 

,032 

,000 

.032. 

:071 

,079 

,083 

,085 

,066 

.032, 

:000 

,032 

,084 

,072 

,069 

,078, 

:032 

,000 

,032 

.082 

.085 

,078, 

!032 

,000 

,032 

,076 

,073 

.083, 

!084 

,032 

,000 

,032 

,076 

,073, 

078 

,069 

,032 

,035 

,000 

,032, 

:068 

,079 

,069 

,083 

,078 

,039, 

!084 

,032 

,069 

,088 

,073 

,083, 

[084 

,013 

,000 

,147 

.017 

,017. 

:017 

,017 

,017 

,017 

,017 

,032, 

:032 

,032 

,032 

,079 

.076 

,068, 

:032 

,080 

,082 

,079 

.071 

,082, 

:065 

,077 

,032 

,076 

.069 

,078, 

!071 

,084 

,072 

,058 

.032 

,032, 

-000 

,013 

,032 

,032 

,032 

,032, 

078 

,069 

,087 

,032 

,080 

082, 

079 

,071 

,082 

,065 

,077 

032, 

076 

,069 

,078 

,071 

,084 

072, 

058 

,032 

,032 

000 

,013 

032. 

032 

,032 

,032 

080 

,082 

079, 

071 

082 

065 

077 

,032 

082, 

069 

068 

085 

067 

069 

068, 

032 

066 

089 

058 

032 

032, 

000 

032 

066 

089 

084 

069, 

083 

013 

000 

147 

152 

017, 

017 

017 

017 

032 

032 

032, 

032 

083 

069 

076 

069 

067. 

084 

032 

068 

069 

083 

073. 

082 

069 

068 

032 

077 

065. 

088 

073 

077 

085 

077 

032. 

078 

085, 

077 

066 

069 

082, 

032 

079, 

070 

013 

032 

032, 

032, 

032, 

066, 

089, 

084, 

069, 

083, 

032, 

080 

069, 

082 

032. 

076, 

073, 

078, 

069, 

058, 

013, 

017, 

017, 

017, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

018, 

070, 

049, 

146, 

032, 

061, 

032, 

050, 

053, 

053, 

013, 

017, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

01S, 

070, 

051, 

146, 

032, 

061, 

032, 

056, 

048, 

013, 

017, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

032, 

018, 

070, 

053, 

146. 

032, 

061, 

032, 

079, 

082, 

073. 

071, 

073, 

078, 

065, 

076, 

032, 

076, 

073, 

078, 

069, 

032, 

076, 

50304 
50310 
50316 
50322 
50328 
S0334 
50340 
50346 
50352 
50358 
50364 
50370 
50376 
50382 
50388 
50394 
50400 
50406 
50412 
50418 
50424 
50430 
50436 
50442 
50440 
50454 
50460 
50466 
50472 
50478 
50484 
50490 
50496 
50502 
50508 
50514 
50520 
50526 
50532 
50538 
50544 
50550 
50556 
50562 
50568 
50574 
50580 
50586 
50592 
50598 
50604 
50610 
50616 
50622 
50628 
50634 
50640 
50646 
50652 
50658 
50664 
50670 
50676 
50682 
50688 
50694 
50700 
50706 
50712 
50718 
50724 
50730 
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,144 

,212 

,241 

,185 

,058 

,081 

.179 

.253 

,007 

,187 

,054 

,181 

,066 

,157 

,037 

,017 

.024 

.051 

,132 

,064 

.074 

,  255 

,009 

,096 

,066 

,182 

,107 

,087 

,080 

,087 

,042 

,218 

,237 

.092 

,193 

,145 

,002 

,  235 

,193 

,247 

,028 

.012 

,062 

.041 

,217 

,039 

,062 

,207 

,244 

,066 

,063 

.062 

.081 

.071 

.116 

,147 

,210 

,074 

.086 

,081 

,123 

,160 

,  122 

,212 

,192 

,099 

,239 

,210 

.119 

.133 

,175 

,190 


50736 

:069 

078 

071 

084 

072 

013, 

179 

50742 

:000 

013 

017 

067 

082 

085, 

062 

50748 

:078 

067 

072 

073 

078 

071 

243 

50754 

:046 

046 

046 

000 

013 

017 

234 

50760 

S032 

032 

032 

032 

032 

032 

008 

50766 

:045 

,045 

045 

032 

080 

,082 

,151 

50772 

;079 

,071 

,082 

,065 

,077 

,032 

,234 

50778 

:078 

,079 

,084 

,032 

,067 

,082 

,000 

50784 

:085 

,078 

.067 

,072 

,069 

,068 

,023 

50790 

!032 

,045 

.045 

,045 

.000 

,013 

,026 

Program  2:  Cninch— vie  Veision 

(Sec  instrucHous  iu  article  before  typing  in.) 

10  L=PEEK ( 644 ) *256+PEEK ( 643 ) -880 : POKE644 , 
INT{L/256):POKE643.L-PEEK(644)*256 

: rem    221 

11  FORI=56TO52STEP-2;POKEI,PEEK(644) : POKE 
I-l, PEEK ( 643 ) ;NEXT  : rem    153 

12  PRINT"{CLR3 [6  DOWN}  LOADING  MACHINE  LA 
NG.": PRINT "{DOWN} {2  SPACES  3 (ABOUT  1  1/ 
2   MIN. )"  :rem  45 

13  P=L:F0RI=1T026:READS$:X=LEN{S$) :FORJ=0 
TOX-2STEP2 : C$=LEFT$ ( RIGHT? ( S? ,X-J ) , 2 } 

;rem   68 

14  E=ASC ( LEFT? ( C$ , 1 ) ) : F=ASC ( RIGHT? (C$,1)) 

:rem  15 
V=-(E>64)*{E-55)*16~{E<65)*(E-48)*16-( 
F>64)*(F-55)-(F<65)*(F-48)  : rem  41 
P0KEP,V:P=P+1: NEXT: NEXT  : rem  205 
P=P-l!lFP<LTHEN22  : rem  215 

IFPEEK{P)<1240RPEEK(P)>127THEN17 

.•rem  103 
IFP=L+3502THEN17  : rem  94 

V=PEEK( P)*256+PEEK(P-1 )+L-31888:POKEP, 
INT(V/256}  :rem  196 

POKEP-1.V-PEEK(P)*256;P=P-1:GOT017 

:rem  204 
POKE250,255  : rem  242 

PRINT"{CLR) (7  DOVm)  TYPE  { RVS )SYS" rLr " 
{off 3 TO  USE": NEW  : rem  223 

DATA20A4E3A90085A385A920D17CA5A3F021A5 
2B855FA52ca560A20020767DA001B15FAAC8 

: rem  239 
DATAB15Fa560865F88B15FD0EA6C02C020847D 
A5FA85A920D17C20847D6C02C0208EC620D7 

: rem  27 
DATA7F20D77FA000B17AD0016020D77FB17A85 
FB20D77FB17A85FC207300C900F0DEC902!-0 

: rem  32 
DATADAC922D00F207300C900F0CFC902F0CBC9 
22D0FlC989P010C98DF00CC9aAF008C99BF0 

:rem  98 
DATA04C9A7D0CE207  300900620E97F4CEF7C20 
6BC9A514A41585FD84FE2013C6900EA202  20 

:rem  250 
DATA767D207900C92CF0D9D0DCE6A3A90D20D2 
FFA5FCA6PB20CDDDA92020D2FFA93C20D2FF 

:rem  194 
DATAA5FEA6FD20CDDDA93E20D2FFA90D20D2FF 
4C417DA55FD002C660C6  5F8AA000915F6020 

; rem  128 
DATAA87FA90085A485AA85ABA8B17A85B620DE 
7F20B47P203B7F207  300C902F004C900D008 

:  rem  5 
DATA203  27E90F04C7F7FC93AD00820F27F85B6 
4C9D7DC988F0DDC98FD006207A7E4CAB7DC9 

:rem  142 
DATA82D01F20F27F207300F011C902F00DC92C 
D0F3A9  3A20F27FA982D0E720E97F4C9D7DC9 

: rem  55 
DATA22D006200E7F4CAB7DC983D00620B47E4C 


15 

16 
17 
18 

19 

20 

21 

22 

23 

24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


AB7D2013D1902020P27F20730090052013DI 

:rem  164 

35  DATA900D20F27F20730090PB2013D1B0F620E9 
7F4C9D7DC9eBD00285A420F27F4C9D7D85B6 

srem  3  3 

36  DATAC902D01CA000B1A7C922D00320DE7FA900 
85AA20F27F20B47FB004203B7F1860A5A4D0 

: rem  241 

37  DATAE0JC004C8B17AC900F004C902D0F5888888 
88C4F9B0CB20B47FB0C6A93A85B620F27F60 

srem  52 

38  DATA207300C900F004C902D0F5AAA5B6C93AD0 
0720DE7F8A4C327EC902F00DA00420DE7FB8 

1  rem  29 

39  DATAD0FA86B64C4A7EE002D008A98F20F27F4C 
8F7E20B47F60C5AAD00520DE7FA92C20F27F 

: rem  126 

40  DATA207300A000B17AC922D005  20177F90F0C9 
00F01DC902F029C93AF00DC92CF0DD20F27F 

srem  235 

41  DATA20D77F4CC37E20077F20E97F1860A005BI 
7AC9a3D00885AAA90085ABF003 20077 F4C32 

: rem  236 

42  DATA7EA00084AA84AB6020177FB001604C327E 
20F27F20D77FA000B17AC900F00DC902F009 

: rem  216 

43  DATAC922D0EA20F27F1860AAA92220F27F8A38 
60A90085A4A5A985F9A9FF20F27F20F27FA5 

; rem  58 

44  DATAFB20F27FA5FC20F27F6020A87F20B47FB0 
20207300C900D0F920D7  7FA57AAAA00091A7 

! rem  22 

45  DATAC8A57B91A785A886A7  20E97F4C597F6020 
D07F208EC6A900A8917A91A720D07F91A720 

: rem  25 

46  DATAD07FA5A7852D852F8531A5A8852E853085 
3220567F60A52Be5A7A52C85A8208EC660A0 

:rem  240 

47  DATA02B17AF014C8B17A85FBC8B17A85FCA204 
20D77FCAD0FA18603860E6A7D002E6A860E6 

srem  82 

48  DATA7AD002E67B60A5A7D002C6A8C6A7E6F960 
A57AD002C67BC67A6020D07FA00091A7C4F9 

:rem  62 

49  DATAF002C6F960  srem  189 


Mixing  Text  And 
Hi-Res  Graphics 


(Article  on  page  52.) 
Text  Print 


2500  GOSUB2680  :rem  23 

2510  FORI=B69T0922tfiEADD:POKEI,D: NEXT: REM 

DATA  FOR  ML  BIT  MAP  CLEAR    srem  45 
2520  FORI=923T0956 iREADDiPOKEI .DiNEXTsREM 

DATA  FOR  ML  COLOR  PILL      j rem  174 
2530  BM=ai92sPOKE53272,PEEK{53272)OR8!REM 

PUT  BIT  MAP  AT  8192         srem  145 
2540  SYS869:REM  CLEAR  BIT  MAP     srem  179 
2550  PIXC0L=2 :SCRCOL=l SPOKE251 , PIXCOL*16+ 
SCRCOL  ! rem  246 

2560  sys923:REM  SET  COLOR  MATRIX  trem  200 
2570  POKE53265,PEEK( 53265 )OR32! REM  ENTER 

(SPACE) BIT  MAP  MODE  « rem  45 

2580  REM  HI-RES  PLOT  srem  154 


2590 
2600 
2610 
2620 
2630 
2640 
2650 
2660 
2670 
2680 


2690 

2700 

2710 

2720 

2730 

2740 
2750 

2760 
2770 

2780 
2790 

2800 
2810 

2820 

2830 

2840 
2850 

2860 
2870 

2880 

2890 

2900 
2910 

2920 
2930 

2940 

2950 
2960 
2970 
2980 
2990 
3000 
3010 

3020 

3030 
3040 

3050 
3060 
3070 
3080 


FORY=60TO132  tX=40 

GOSUB2920 

NEXTY 

PORX=110TO210:y=28 

GOSUB2920 

NEXTX 

FORX«96T0182  5Y=X 

GOSUB2920 

NEXTX s GOTO 2 7 40 


: rem  31 
rreni  21 
srem  97 
srem  72 
srem  24 
: rem  99 
I  rem  30 
srem  27 
srem  166 


FO  Rl =8  2  8T0  8  6  8 : READD  s  POKEI , D : NEXT  s  REM 
DATA  FOR  ML  CHARACTER  ROM  COPY 

irem  203 
POKE56334, PEEK( 56334}AND254  sREM  TURN 
OFF  INTERRUPTS  srem  124 

POKEl,PEEK(l)AND251 sREM  SWITCH  IN  CH 
ARACTER  ROM  srem  105 

SYS828:REM  COPY  128  CHARACTERS  TO  RA 
M  STARTING  AT  50176  trem  198 

POKEI, PEEK(1)0R4! REM  SWITCH  OUT  CHAR 
ACTER  ROM  irem  54 

POKES6334,PEEK( 56334)0R1 sRETURNiREM 
[ SPACE lENABLE  INTERRUPTS     srem  120 
REM  PRINT  TEXT  srem  131 

TX= 24  s  TY=6  8 : TC0L=5 : D=  3  20  t  TEXT$ = " VERT 
ICAL"  srem  91 

GOSUB2960  srem  32 

TX=120sTy=16iTCOL=0sD=8tTEXT$="HORIZ 
ONTAL"  srem  209 

GOSUB2960  srem  34 

TX=120  ETy=104  sTC0L=4 :D=328  sTEXT$  =  "DI 
AGONAL"  srem  159 

GOSUB2960  srem  27 

TX=160sTY=64iTCOL=2eD=8jTEXT$="CHARA 
CTERS,  TOO! "  srem  3 

GOSUB2960  srem  29 

TX=I60 iTY=80 :TC0L=6  sD=8  sTEXT$  =  " 1*1 
EL3  EU3  |Y3  ED3  |A|  gQ3  gEg":rem  139 
GOSUB2960  srem  31 

TY=104sTCOL=2sTEXT$="Q  Z  X  A  S  V  U  W 

srem  "230 
GOSUB2960  srem  33 

GETA$sIFA9=""THEN2870:REM  PRESS  ANY 
[SPACE} KEY  TO  RETURN  TO  BASIC 

srem  201 
POKE53265,PEEK{ 53265 )AND223s REM  EXIT 
FROM  BIT  MAP  MODE  srem  133 

POKE53272,21 sREM  RESTORE  NORMAL  VIDE 
O  I  rem  22 

PRINTCHR$(147)  irem  70 

END  srem  163 

REM  HI-RES  PLOT  SUBROUTINE  srem  168 
R0W=INT(Y/8) sCHAR=lNT(X/8} sLINE=YAND 
7sBIT=7-(XAND7)  irem  254 

BYTE=BM+ROW*320+CHAR*8+LINEsPOKEBYTE 
, PEEK ( BYTE )OR2tBIT  ; rem  50 

RETURN  srem  176 

REM  TEXT  PRINT  SUBROUTINE  srem  151 
BM=8192s SCRCOL  =  1  srem  224 

R0W=INT{TY/8) sCHAR=INT(TX/8)  :rem60 
BYTE=BM+ROW*320+CHAR*8  srem  97 
FORI =lTOLEN( TEXT?)  srem  157 

POKE1024+ ( BYTE-BM ) /8 , TOOL* 16+SCRCOL 

srem  109 
SV=ASC{MID$(TEXT$,I,1)) sREM  GET  ASCI 
I  srem  196 

IFSV<64THEN3060  irem  156 

IFSV<192THENSV=SV-64sGOTO3060 

srem  104 
SV=SV-128  irem  31 

CA=50176+SV*8  irem  195 

FORJ=0TO7  srem  66 

POKEBYTE+J,PEEK(GA+J)  srem  62 
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3090 
3100 
3110 
3120 
3130 


NEXTJ 

BYTEs BYTE+D 
NEXTI 
RETURN 


:rem  85 
:rem   216 

;rein  77 
:reni   166 


DATA234, 72, 138, 72, 152, 72, 160,0,185,0 

,208,153,0,196,185,0,209,153,0,197,1 

85  trem  98 

3140  DATA0, 210, 153, 0,198, 185,0,211, 1 53,0, 

199 , 200 , 208 , 229, 104, 168 , 104 , 170, 104, 

96  srem  80 

3150  DATA234,72,138,72,152,72,162,32,169, 

0,133,251,138,133,252,160,0,169,0 

! rem  99 
3160  DATAl 45, 251, 200, 208, 251, 232, 224, 63, 2 

08,239,169,0,133,251,169,63,133,252 

1  rem  206 
3170  DATA160,0, 169,0, 145,251,200,192,64,2 

08,249,104,168,104,170,104,96 

J  rem  164 
3180  DATA234,72,138,72, 152,72, 160,0,173,2 

51,0,153,0,4,153,250,4,153,244,5,153 

»rem  234 
3190  DATA238,6,200,192, 250,208,239,104, 16 

8,104,170,104,96  :rem  44 


Hi-Res  Toolbox 


(Article  on  page  64.) 


10  GOSUB  600  :rem  119 

20  PRINT"tCLR3 (DOWNIrUN  100  FOR  SINE  CURV 
E"  trem  248 

30  PRINT  "{down} RUN  200  FOR  JOYSTICK  PLOT 
TING"  trein  148 

40  END  srem  59 

100  GOSUB  1000! POKE  FLAG,0        : rem  177 
110  SYS  CLEAR! SYS  C0LR,1  j rem  190 

120  FOR  X=0  TO  319  STEP . 5  irem  30 

130  Y=  INT{100+60*SIN(X/10))      : rem  213 
140  SYS  PLOT,X,Y  : rem  220 

150  NEXT  irem  213 

160  POKE  198,0:WAIT  198,15:GOSUB  2000 lEND 

:rem  244 

200  GOSUB  1000  trem  211 

203  SYS  CLEAR: SYS  COLR, 1  ! rem  195 

210  YJ(l)=-l!YJ(2)=l!XJ(4)=-l!XJ(5)=-l;YJ 

(5)=-l :XJ(6)=-1 !YJ{6)=l!XJ(S)=l 

;rem  187 
215  XJ(9)=1:YJ(9)=-1:XJ{10)=1:YJ{10)=1 

: rem  45 
220  JV=15-(PEEK(56320)AND15)  : rem  4 
230  X=X+XJ(JV)  :rem  64 

240  Y=Y+YJ( JV) iPOKE  FLAG,0         : rem  35 
245  IF(PEEK(56320)AND16)=0THEN  POKE  FLAG, 
1  :rem  109 

250  SYS  PLOT,X,Y:GOTO  220         jrem  229 
600  SA=49152!F0R  A=SA  TO  SA+186:READ  B:CK 
=CK+B:POKE  A,B:NEXT  ! rem  201 

605  IF  CK=I9865  THEN  RETURN        : rem  17 
610  PRINT  "{CLR3[D0VM3  ERROR  IN  DATA  ":EN 

:rem  88 
irem  44 
: rem  30 
srem  192 
irem  146 
irem  255 
irem  149 
:rem  244 
;rem  189 
:rem  210 


620  DATA  169,0,133,2,169,32 

630  DATA  133,3,162,32,160,0 

640  DATA  152,145,2,136,208,251 

650  DATA  230,3,202,208,246,96 

660  DATA  169,0,133,2,169,4 

670  DATA  133,3,32,177,192,152 

680  DATA  162,4,160,0,145,2 

690  DATA  136,208,251,230,3,202 

700  DATA  208,246,96,32,177,192 
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780 
790 
800  DATA 


710  DATA  133,5,152,41,248,133  irem  140 

720  DATA  4,152,41,7,133,6  irem  196 

730  DATA  32,177,192,152,74,74  :rem  158 

740  DATA  74,133,3,152,41,248  !rem  97 

750  DATA  133,2,169,0,133,2  51  irem  90 

760  DATA  162,3,6,2,38,251  srem  202 

770  DATA  202,208,249,165,3,24  trem  150 

DATA  101,251,133,3,152,41  irem  134 

DATA  7,24,101,2,133,2  srem  192 

144,2,230,3,24,101  irem  25 

810  DATA  4,133,2,165,3,105  : rem  241 

820  DATA  32,133,3,165,3,101  srem  32 

830  DATA  5,133,3,166,6,232  : rem  250 

840  DATA  169,0,56,106,202,208  srem  146 

850  DATA  252,166,252,240,27,160  srem  248 

860  DATA  0,72,81,2,145,2  srem  148 

870  DATA  169,0,133,162,165,162  : rem  202 

880  DATA  201,2,208,250,104,73  irem  139 

890  DATA  255,49,2,145,2,24  irem  4 

900  DATA  144,6,160,0,17,2  srem  191 

910  DATA  145,2,96,32,253,174  srem  102 

920  DATA  32,158,173,32,170,177  irem  203 

930  DATA  96  irem  37 

1000  REM  TURN  ON  HIRES  GRAPHICS  srem  87 
1010  SA  =  49152:POKE53272,PEEK(53272)DR8t 

REM  PUT  BIT  MAP  AT  8192  irem  191 
1020  POKE  53265, PEEK(53265)OR32iREM  TURN 

[SPACEiBIT  MAP  ON  irem  101 
1025  CLEAR  =  SAiCOLR  =  SA+24:PLOT  =  SA+51 

sFLAG  =  252  irem  209 

1030  RETURN  ,rem  164 

2000  REM  TURN  OFF  HIRES  GRAPHICS  irem  150 
2010  POKE  53272, 21 jPOKE  53265, 27 :REM  REST 

ORE  DEFAULT  VALUES  irem  158 

2020  PRINT  "{CLR}" I  RETURN  irem  66 

Zounds  I 

(Article  on  page  59.) 
Program  1 :  The  Last  Xlther 

10  FORL=54272TO54295iPOKEL,0iNEXTiPOKE542 
96,15  5  rem  16 

20  POKE54277,8jPOKE54278,255iPOKE54276,23 
sFl==10  trem  138 

30  PORZ=lTO24:F2=30tREM  F2  =  PITCH,  Z  =  N 
0.  OP  CYCLES 

40  P0KE54273,F1 


srem  158 
trem  59 
50  PORY=lTO10tPOKE54287,F2 tREM  Y  CONTROLS 


SPEED 


irem  138 


60  F2=F2*1,01 iNEXTYsREM  CONTROLS  HARMONIC 

CONTENT  trem  77 

70  Fl=Fl+8tNEXTZ:REM  CONTROLS  HARMONIC  CO 

NTENT  irem  198 

80  POKE54278,15iREM  CHANGE  SUSTAIN- RE LEAS 

E  TO  STOP  SOUND  irem  190 

Program  2:  Starwalker 

10  FORL=54272TOS4295 :POKEL,0tNEXT:POKE542 
96,15  trem  16 

20  POKE5427  7,8:POKE54278,25  5tPOKE54276,23 

irem  59 

30  F0RZ=1T02 iREM  NO.  OF  CYCLES     irem  40 

35  Fl=10iPORY=lTO6tREM  Y  CONTROLS  LENGTH 
{SPACEjOF  FIRST  PART  OF  SOUND   : rem  93 

40  F2=10tPOKE54273,Fl 

50  P0RX=1T04! POKE 54287, F2 

60  F2=P2*1.02iNEXTX!Fl=Fl*1.2tNEXrYiREM  E 
ND  OF  FIRST  PART  OF  SOUND      trem  168 


rem  139 
trem  0 


70  F0RH=lTO8:REM  CONTROLS  LENGTH  OF  SECON 

D  PART  .rem  202 

80  F2=20:POKE54273,F1  : rem  144 

90  F0RV=1T03 sREM  V  CONTROLS  PITCH  RANGE  O 

F  SECOND  PART.  TRY  DIFFERENT  V'Sl 

:reni  244 

100  POKE54287,P2 :F2=F2*1 .2 ;NEXTV;F1=F1/1 . 

2:NEXTW:NEXTZ  trem  39 

110  REM  Fl,  F2,  AND  ALL  MULTIPLIERS  CHANG 

E  HARMONIC  CONTENT  OF  BOTH  SOUND  PART 

S  : rem  170 

120  POKE54278,15:REM  THIS  SHUTS  IT  UP 

jrem  141 

Program  3:  Not  a  Beii 

10  FORL=54272TO54295:POKEL,0!NEXT:POKE542 

96,15  srem  16 

20  POKE5427  7,8:POKE54278,255:POKE54276,21 

: rem  57 
30  F0RZ=lT04tREM  NO.  OF  CYCLES  trem  42 
40  Fl=10:FORy=lTO5:REM  Y  IS  NO.  OF  INCREM 

ENTS  srem  164 

50  F2=40:POKE54273,F1  : rem  143 

60  FORX=lT03:POKE54287,F2:REM  X  CONTROLS 

{ SPACE }SPEED  :rem  93 

70  F2=F2*1.01  :rem  126 

80  NEXTX:F1=F1*1.5:NEXTY:NEXTZ    :rem  199 
90  REM  Fl,  F2  AND  MULTIPLIERS  GREATLY  AFF 

ECT  HARMONIC  CONTENT  OF  FINAL  SOUNDS 

srem  157 
100  POKE5427B,15  srem  92 

Progrom  4:  Hyperwaip 

10  FORL=54272TO54295:POKEL,0sNEXT!POKE542 
96,15tPOKE54277,8:POKE54278,255trem  33 

20  POKE54276 , 21 eF1=2 !F0RZ=1T024  sF2=80  s  POK 
E54273,Fl!FORY=lT05tPOKE54287,F2 

irem  121 

30  F2-F2/l.ltNEXTY(Fl=Fl+9sNEXTZsPOKE5427 
8,15;REM  SUPER  CRUNCHED  SOUND   srem  68 

Program  5:  Decelemtor 

10  FORL=54272TO54295;POKEL,0sNEXT:POKE542 

96,15:POKE54277,8sPOKE54278,255:rem  3  3 
20  POKE54276,85sREM  SQUARE  +  TRIANGLE  +  R 

ING  MOD  srem  221 

25  Fl=100:F2=230sREM  FREQUENCIES  TO  BE  PO 

KED  INTO  VOICES  1  AND  3  : rem  95 
30  FORZ=lT077sPOKE54272,Fl5REM  THIS  IS  ON 

LY  SOUND  TO  USE  54272  INSTEAD  OF  54273 

srem  38 
40  POKE542B7,F2sREM  VOICE  3  srem  8 
50  F2=F2-2 :F1=F1*.99:NEXT  srem  153 
60  POKE54278,15  srem  49 

Program  6:  Three  Reasons  To  Own  A 
Computer 

10  FORL=54272TO54295sPOKEL,0:NEXTsPOKE542 

96,15  srem  16 

20  POKE54277 , 8 :POKE54278, 255  sPOKE54276 , 23 

iREM  ENVELOPE  AND  WAVEFORM  VOICE  1 

srem  152 
30  F2=4:REM  F2  CONTROLS  LOWER  PITCH  LIMIT 

srem  214 
40  FORZ=lT035POKE54287,F2sREM  Z  =  NO.  OF 

t SPACE icYCLES  srem  216 

50  FORF1=1TO200!REH  Fl  IS  UPPER  PITCH  LIM 

IT  srem  26 

60  P0KE54273,F1 iF2-F2+.01 sNEXTFl iNEXTZtPO 

KE54278,15  J  rem  38 


GENERICWARE 


Finally,  a  company  mat  oilers 

you.  trte  Commodore  64  user. 

Gxcelienl  qualtly  sottwa/e  at 

an  ecoromical  price. 


FOR  THE  COMMODORE  64 

HNEWi! 

PRINTER  SPOOLER 

FOR  MULTI-TASK  OPERATIONS 

The  new  Printer  Spooler  tjy  GENERICWARE  allows  you  to 
print  files  Irom  disk  while  rurnlng  olher  programs  or  your 
Commodore  64.  Ho  more  waiting  to  use  your  computer.  Wilh  ihe 
Printer  Spoo'er  you  can  load,  save  and  verily  programs  while 

printing  files. 

The  Printer  Spooler  includes:  A  print  screen  function,  which 
lets  you  print  a  "picture"  of  the  current  video  screen;  single  key 
re-ertry  to  the  Printer  Spooler  program,  which  eliminates  the  need 
to  re-load  the  program  from  disk;  and  an  automatic  paging  option, 

which  includes  page  numbers. 

SAVE  '5""  -  LIMITED  INTRODUCTORY  OFFER 

Now  through  July  3),  you  can  purchase  the  new  Printer 
Spooler  for  only  S19.95.  Send  check  or  money  order  for  S19.95 
plus  S2.0O  shipping  and  handling  (CA  residents  add  6%  sales 
tax)  to:  GENERICWARE,  P.O.  Box  4277,  Visalla,  CA  93278. 
For  VISA  or  Mastercard  orders  call  (209)  732-7779  (add  3%  lor 
charge  orders)   Sorry,  no  C.O.D.'s, 


5»iiaix  /a  a^i?a'"Qi3 

DISK  MECHANIC    ^ 


INVESTIGATE 

PROTECTED 

DISKS! 


PEEK  A  bVtE  64  Now  with  the  DISK  MECHANIC  is 
the  most  powerful  disk  editor  and  memory  utility  av- 
ailable for  the  Commodore  64  and  1 541  disk  drive. 

•  Read  or  write  sectors  hidden  by  DOS  header  errors 

•  Read  or  write  up  to  track  40  •  half  tracks  tool 

•  Fast  format  single  or  multiple  tracks  up  to  track  40 

•  Over  50  functions  -  includes  all  PEEK  A  BYTE  features 

•  Complete  manual  for  beginners  and  pros 

"  Disk  copy  program  included  at  no  extra  charge! 

•  Continuing  program  update  policy. 


PEEK  A  BYTE  II  •  TrtdemHk  ol  Ouintim 
Sollivsre. 

To  urder  srnd  rlt^ck  ar  rpiDrmy  o'dffr,  US 
fundi.  Foreign  i;[hj  S'l  lor  iliippitig  and  han- 
dling, flotiit)  reiitttnlsadd  5=.  ((i(  6;.-(  ulei 
tii.  COD  ordeii  iM  S2  pint  noslap  and 
■       s.  Ptionc  con  ordiri  call 


ALL  THIS  FOR 
ONLY 


U.S.  Post  Paid 


QUBnTURI  SDRumnE 

P.O.  Box  12716  DBpt.4  Lake  Park,  Florida  33403 


\FAST  DELIVERY 


Call  Us  For 

Fast  Service,  Experience| 

and  Affordable  Prices 


Software 


[ 


SPRING  SPECIAL 


SUBLOGIC 
FligKt  Simulator 

^31.95 

MicrQproiiL'  F-1  5  Eanl*?°'21 .95 
Kennedy  AppfoacK '21  95 


MICROLEAGUE 
Baseball ...29.95 


FAST 
LOAD 

$24 


WORD  PROCESSING 


Spf'VJii!  of  the  Mnnih 

FLEET  SYSTEM  2 

Gr.jiil  Buy    ^48 


Sfivchil  of  r/iit  Monll) 

Paper  Clip , '49 

Paper  Ctip/Spellor....  '59 


Hardware  | 


Printers 


1541  DiskDriuH '139 

MPS  802 '199 

1530  Datasette '39 

Magic  Voice  Spesch '49.95 

ion  HS  232  Inietface *49 


NEW FAST 

1660  MODEM 
'52 


PROGRAMMING  SERIES 


Simon  Basic '21 


iaqf}  '^b 

r^avBda  Foftrnn *39 

ACCOUNTING 

Home  Accountant '44 

Typing  Tutor  III >29 

General  Ledger __  *35 

A    R,  A    P.  Payroll '35 

The  Manager *35 

DATA  BASES 

PfS   File '57 

Supar  Bsia  64 , »52 


RlH-t  i.il  iif  Ihr  Mimlh 

The  Consultant 
S59 


SPREAD  SHEET 

Multiplan '59 

Hniimpak      '34 


1541  FLASH. '54,95 

'^         ~~^       1702  Monitor 

MSB 

ZENITH  MONITORS 

122  Amber '84 

fe--"^^Ji  l23Groen '84 


Special  ot  ihs  Month 

MSD  DISK  DRIVE 

SD1   Disk  Drive  '228 
SD2  Disk  Drive  *439 


INDUS  GT 
DISK  DRIVE 


$239 


COMPUSERVE  STARTER 
KIT      S21 


GIMDUA  HON  SPECIAL 

JUKI  6000 

U'lterQosiii,     s  i  QQ 
PnrlMr  ^13  3 


CARDCO  5  SLOT 
EXPANDER 

MS. 95 


SG-10  ^217 


SG 

SG- 
SD- 
SD- 
SR- 
SR- 


10C 

15... 

10... 

15... 

10... 

15... 


^279 
*374 
^334 
S444 
M84 
^579 


Latter  Quality  Powertype  '304 

Gemini  lOx  Ribbon '3 

Gemini  15x  Ribbon '3 


THE  NEW 
HOMEWRITER  10 


209 


NEW  LX-80....*239 

RX-80 *209  Epson  80  Ribbon  ...  ^^I 

FX-80 *349  Epson  100  Ribbon  .  ^8 

RX-100  *379   Homewriter  Interface  'SSJ 


Okidota  182... '239 

Okidata  192 •349 

Okidata  193 '595 

Okidata  92 •349 

Okidata  93 '559 

Okidata  84 'eZS 

Okidata  92  Ribbon,.,, 'S 


COMPUTER  COVERS 


Rep,. 


CMD  64 


$6.99 


/KM.)  illil; 

^im  vinvf 
ittreffvr 

s6  at 

S6  99 
{>4(h  0tiv9  i&  99 

ttpun  MX  aa  S7  99 
f  uion  r/K  SOFT  S7  93 
Okidsll  92        .  S7  9Ei 


Ordering  &  Payment  Policy 
Prices  roflGct  a  cash  discount  For  Visa,  and  Masinr 
card  add  3%  Immediaiedelivarywilh  certified  check  or  wired 
funds  N.J  resident  add  6%  Prices  subieci  to  change 

USA  SHIPPING 
For  shipping  and  Itandling      add    4%      (S4  minimum) 
Larger    shipments    requiro  additional  charge.  C  0  D  add  '3  50 


SURGE  PROTECTORS 

1  Outlet >14 

4  Outlel  '38 

e  OullBt  '69 

6  Outlet  & 

Nej'm  Filter..         '88 


DISKS 


Spech'it  of  Tho  Month 

LORAN  SS/DD 

1^.95  Box  Dt  10 


Syncom  SS/DD  ..M1.95 

Maxell  5S/DD M5.99 

Disk  Holder  (50)...  Ml. 95 


PANASONIC 

1090 M89 

1091  *259 

1092 «395 


Special  oner 

MW-350 569 

4K  Buffer $29 

Digital  Deuices 

U  Print  Interface  ....554 

16K  Printer  Buffer.. 599 
64K  Printer  Buffer  SI  69 


PRINTER  INTERFACES 

Microgrnhx  MW350  '69 

Tymac  Connection '69 

Cardco  »  G  Interface '59 

Cardco  8  Interface '39 

GrapplBr  CD '84 


Printer  Specials 

Doodle $26 

Prfnt  Shop $29 

Paper  1000  sheets'ig.gsl 
Paper  2500  sheets=34.95 

Mailing  Lables  doooj    ^Sl 


FOR  INFORMATION  CALL  (609)  596-1944 


MON.-FRI 
10  5 


111 


Mon  .  Thilrs..  Fri.  9-8 
iTues..  Wed.  &  Sat.  10  61 


P.O.  Box  3354 
Cherry  Hill,  N.J.  08034 


COMMODORE64:r 


SUPER  PRINTER  PACKAGES  FOR  c-64 

SG-tO  and  Cardco  G  ■ , 279 

Legend  880  and  Cardco  G  *  , 277 

Piowiiter  8510  an<J  Carttco  G  + 359 

Panasofioc  1090  and  Cardco  G  t  259 

Panasonic  1091  and  Cardco  G  t  , 329 

Super  Printer  packages  have  no  extra 
charges  added  when  shipped  in  Continen- 
tal USA. 


ANIMATION 
STATION  ,„  „, 

ForC-64 59-95 


PRINTER 
INTERFACES 

Daia  SM-o    .          .  49  95 

Aiiom 64  95 

CardcoQ*  49,95 


PRINTERS 

Citoh  851 OAP  . . . ,  299     Legend  860 219 

Legend  1080    . .  239     Legend  1080 239 

Citofi  7500AP  ....  219     Panasonic  1090  .  199 

Epson Call     Panasonic  1091  ,269 

Toshiba  1351 Call     Powerlype 309 

Toshiba  1340 559 

Buy  the  Print  Shop  for  27.95  with 
the  purchase  of  any  printer. 


INDUS  GT I 


Call  for  Latest  Prices  on  C-BA 
&  C-128  Hardware 


PRINTER 

Microfazer Call 

MPP  Printer 

Stuffer 119 

U-Print-16K 

Printer  Buffer... 79 


BUFFERS 

U-Print-32K 

Printer  Buffer... 99 
U-Print-64K 

Printer  Buffer  .109 


MODEMS 

WesmtlgeAAAD    ...69.95 
Toial  Tele  Modem  .    .i99i 

Mighty  Mo 69  95 

16«  Modem  49  95 

Buy  any  modem 
and  get  VIP  Term 
orVidtex  for  26.95 


Slap  Shot 
Hockey-D  , 

Mastering 
The  Sat-D . 

The  Perfect 
Score-D,., 


,.14.95 


,.49.95 


..43.95 


BUYANYinFocom  TITLE 

AND  GET  THE 

CORRESPONDING  inFOCom 

INVISICLUE 

ABSOLUTELY  FREE.  ' 


Mirage  Database  Manager 
Report  Generator-D  49.95 

Mirage  Professional 
Word  Processor-D  49.95 

Mae  Assembler-D..  26.95 
Summer  Games  11-025.95 


•EFFECTIVE  NOW  THRU  AUGUST  31.  1985 


M       M 


W 


ACCESS 

Beaeinfsd'DT  23  95 

Raid  Ovoi  Moscow-D  T  27  95 
Scrolls  0(  Abadon-D  1  23  95 
»Kti  llCarl  n  95 

B*acwwa(!  II C  27  95 

BATTERIES  INCLUDED 

Super  Buscaid  II 1  K.96 

Bl  80        10995 

Pape^ci  p  Soel^ak-D. .  T99S 
Cwsurtaifl-D  M95 

Cal-WO     3*95 

Horns  PavD 3*95 

Horns  Organizer  Items-O  1 6.95 

BRODERBUND 

B»i*  St'HI  WritnO  H  95 
Dr  CreepD  2095 

Burigiing  B»y-0  . .  20.96 

Spelunksr-D     »95 

MuscSkJO-D JS9S 

Haiateka'D      MM 

Charr.p  Loderunrw-D . . .  23.95 

Pnnl  Shop  Graphits-D . .  19.95 

Pn  ill  Shoo  Petll  1695 

CBS  SOFTWARE 
COMMODORE 

Easy,  CalcD  3J95 

EasyWjii-D  1995 

its.)  Soipt-D  4<  95 

EasySpeii-D  1995 

L090-D             49  95 

The  Manager.  D 34.95 

Gensiai  lei)gef-D .  34  95 

Accls  RfcD  34  95 

Atlts  Pjj  D  14  95 

Magic  DeWCari  J995 

Soccer-Cart 22.95 

Magic  Voict 64.95 

Suiped-D  M.SS 

Cu!l^r[lats-D  29  95 

SmonsSjsitCarl  299S 

Invenwy  Man-D    . .  .  34  96 

Syper  Ejtpnnrtef  Carl  .  29  95 

Hulk-D              29  95 

DATASOFT 

Conan  BarSMran-O  27  95 

BnJC«l.iie-0  .27  95 

Anernale  Floslily'D     . .    27,95 


EPYX 

Summsr  Games  ItD   .     .27.95 
Jet  Combat  Sirrwlalor-O    27.95 

Balllilaisf.O   27,95 

Rescue  on  Fraclului'D     27  95 
Pitslct,  ll-D     .  27.95 

FBI'D 2795 

Fasi  Load-Cart 25.95 

FIRST  STAR 

Califcy  ttems  af\d  Prioes 

INSTA  (CIMMARON) 

Gall  lor  Items  and  Prtces 

INFOCOM 

Osadlriw-O  29  95 

EnchuilBf  D 24  95 

Hldel-O     ,  .    299S 

Pianettsr-O    24.95 

5ofoeier-D 29.95 

Slanross-O 29.95 

Suspended  D  2995 

WitnessD  ...  ..29.J5 

Sea  Siaiksf-D 24.95 

ZorK,  II  o(  iii-D    .    ,,  .27.95 

MtCROFUN 

Cai3  fof  tr«*ns  and  Pikms 

MICROPROSE 

Fto^d  Jjfigie-D  .  23  96 

Helical  Aco-D.'T 23.95 

NATO  Coramandm-0  .   . .  23.96 
SoloFn^l^D.-T,  .23.95 

^UltKiACS-DT  2395 

AirnesmeOT     ..         2396 
F.  15  strike  Eagla-O.   ..    23.95 

Decis»i,'Descfl-D 27,95 

Kennedy  Approach-O    . . .  23.95 
CruiaAl  Eurwe-D  27.95 

MINDSCAPE 

C-a'l  for  itemi  and  P;ices 

MISCELLANEOUS 

Ultima  lll-D  4195 

Fbght  Sinulaici  ll-O  37.95 

CHIte  Wlensmn-D  20  95 

MaslertrtW-0 2795 

Ajlec-D    27.95 

Miner  2049ef-Cafl 27.95 

.  S!np  Poker-D  23  95 

Astro  Chise-DT  2095 

FkjiFkJp-DT 2094 


MISC.  (cont.) 

BcyWKi  VWenssem-D 

..2395 

Sam-0 

..41.95 

Barion-D 

..27.95 

Tytoon-D 

.2795 

Millonjire-D 

2795 

K«k,Lo«d.O, 

,,1695 

Sargon  lll-D 

. .  34,95 

Masteiing  The  Sal-O, 

, ,  54  95 

Poga  Joe-D  T 

..20  95 

Wov«  Miker-D 

..M95 

Typing  TutO'  111-0 

3495 

Space  Tam.D , 

, ,  20,95 

Vip  Terminal 

. .  29.95 

Ooodle-D,, 

.27  95 

inWna  Jones  ■□ 

23  95 

Ullma  IV-D 

4195 

Atffeniure  Masler-D   . 

34  95 

Adventurs  Writer -D     . 

27  95 

MISC.  (conL) 

CwJewnter-O     69  95 

Spyvs  Spy-D    .23  95 

Dealh  Caribbean-D ....    27.95 

BouUerDajh-0 27.95 

TheHMt-D ZJ95 

Gyniss-Cat 2495 

Ultima  ItD 4195 

BluaMai.QT 2395 

Reiai-D 79.95 

ZaiofflnOT  2795 

KoaJa-Pnmei-D 19  96 

Frogqer-DT 23  95 

Gel  Rich  Senes-D 34  95 

Slnp  Poker.Q  23  95 

Mco-Lea^ 
B35«t)aa0  2995 

Mime  MakwD 37 95 

Popeye-Carl    24  96 


-EST.19B2- 


PO  Bos  l7ftS2,  Milwaukee.  Wl  53217 

ORDEFl  LINES  OPEN 

Mon-Fn  Ham   -  7  p  m  CSf  •  Sal   12  pm  -  5  p  m  CSI 

To  Order  Call  Toll  Fres 

800-558-0003 

For  Technical  info,  Order 
Inquiries,  or  for  Wise.  Orders 

414-351-2007 

ORDERING  INFORMATION:  Please  specily  ayslem  Fo< 
last d^ive^y  send c.i^.hiers cticck,  nioney ordet or dirocl tiank  transfers 
Pefsonal  a.Td  corTip,-ir7  cuecks  aikj*  2  weeis  10  cJoa^  Charges  lo^  COD 
are  i3  00.  StJran  Purchase  Orders  wescome  In  CONrwEHTAL  US*. 
mciuiJe  (3  00  shipfhng  pef  soFTware  w der  Include  4%  slupping  on  all 
Hardwars  o^dsfs.  minimum  S4.00  Maste'oard  L  Visa  please  mc^de 
card  tt  and  expirabon  date.  Wl  residents  please  add  51,'d  sales  tai.  HI, 
AK,  FPO.  APd,  Canadian  orders  —  add  5'i  stuptmg.  nunmum  S5  00 
Aflotheftoreignckders,  please  add  IS*,  slupping.  minjTiumSiO  00  All 
goods  are  ne*  and  nciude  laciofy  nananty  Ot»  to  oui  kjw  pn<»s,  at] 
sales  are  final  All  delectwe  felufns  must  have  a  retorn  aoihon/aiion 
nunrtber.  Please  call  414-351  -2007 10  obtain  anRAtv  your  return  will 
MOT  t>e  acoei^ed  Ic  replacement  or  repair  Pnces  and  availability  aie 
sdbtect  10  change  witioul  notice 


MISC.  (cont ) 

Oberl-Cart 

Math  Biaaler-D 

WotdAiiack-D 

Speed  Reader  11    . 
Snjni  Flyer-O 
Saigon  HID 

Super  ZaJ(i{Dn-D 

Expedstion  Amazon-D.. 

HaliSY  Prqect-D 

Transy^^ir^-D .   . 
Boumy  Bcft-Cart  .  . 
Bhje  Mai  2001-D 
Flecl  System  ll-D,     . 
Wnte  Now-Cl'l  . . 
Space  ShutreD 
Music  StuOAD 
Amer  Cross  Counlry 

Raoo-D 

Alcajar-D 

Ghoslbusters-D   . 
Master  ol  ttie  tjmps-D 
TrolfeTnbularonS'D    . 


24  95 
.34.95 
.34  95 
4995 
Call 
34  96 
23  95 
23  95 
2995 

23  95 
34  95 

.23.95 
.  49.95 
34  95 
2095 
2095 

.  20.95 
.27.95 

24  95 

2095 
19.95 


SCARBOROUGH 

Master  type-D.Can 2795 

MetWorlh-D 49.95 

Son^mffler.D  2795 

Run  lot  the  Money-D  ..  ,27  95 
FigurraandFonnulssD    20,95 

Writing  Wuard-D 49,95 

SCHOLASTIC 

Ca'i  im  terns  jAj  Pncel 

SIMON  AND 
SCHUSTER 

Ca:i  for  Horns  and  Prices 

SIERRA  ON-LINE 

Ca!l  lor  hcTTis  afxl  Pruxs 

ELECTRONIC  ARTS 

Archoii-D 19.95 

ArchonltD 24  96 

Mule-D  1995 

Realm  lmpQSS<>kryO  1995 
Murder  Zmaerneul-O.  . .  1 9.95 
Muse  Consirociion.D  , , ,  1 9,96 
Pmball  Conslmclkm-D      1 9  95 

Skytoi-D 24,95 

One  on  OneD  24  95 

Seven  Cities  d  GoW-O  24  95 
Mail  Order  Monsters-0 , , ,  24.95 
Racing  Destruction-D  . . .  24.96 
A<)venture  Ccnslniclon  D  29  95 
Fnancial  Co<»t>Od*-0       29  95 


SSI 

50  Hillwi  Cnush-D 27.M 

Battle-Normandy- D.T  ....  27,95 
Combat  Leadei-C'T, ,  ,  ,27,95 
Compuler  Baselaa-0  2795 
CouiK  Bilance-D  27  95 

Eagles-0,.   ,,  ,  ,27,95 

Forlrass-D 2395 

Germany  1965-0  41,95 

KnqhlDesert-DT  ,,  ,27,95 
Prijtessfinal  GoU.O    ,,  ,27,95 

RFD19S5-D 2395 

Ringside  Seat-D 27,95 

Tigers  in  9ie  Snow-D  , , , ,  27,95 

Baltic  66.0     23,95 

Bnjad5<l«s-D .       .         27,95 

OuBSJrod'D 27  95 

Cornpmer  Ouaileitiack'D  27  96 

FieW  ol  Fire-D 27.95 

Canier  FoJce.D  ,, 41,95 

Breaktt/Duc^'A;dsnr»s-D  41,95 
Prendenl-Elea-D,  27.95 

Computer Ambush-D  ....41.95 

Kamplgnippe-D 41.95 

Op0(  Marlist  Garden-D   .34.95 

Gemstone  Warrior.O 23  96 

Impenum  Gaiactiun-D   . .  27.95 

Piafllasic-D 27.95 

CariehsCuthroalsD,     . . .  27.95 

SYNAPSE 

Cj:ifor  i:efrs  and  Pfion 

TIMEWORKS 

Acccwnis  Payat?ie-D  . . .  39.95 
Amounts  RecewaWo-D  , .  39,96 

Sales  Analysis-D   39,95 

Djla  Manager  2- □       ,,,34,96 

General  Ledger.o   39,95 

trremory  Management-D  39,95 
Payroll  Man^emenl'D,     39,95 

Wird  Wnter-D 34,95 

Swillcak;-D 34  96 

Evelyn  Wood-D  34  95 

GAMESTAR 

Etj'lpagueBasehall-OT  2095 
On^Fiei  FoolbaltD    ..  .20.95 

On-FieW  Tennts-D 20.95 

On-Tr«k  Racrng.O      ...  20.96 


D— DISK 
T-CASSETTE 

CART— CARTRIDGE 


No  surcharge  for  MasterCard 
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Marketing  &  Consultants 


(^   I  SAVE  ™  PRINTERS  I   ,^ 


AXION  CARDCO 

gp  550  AT  (Alan)  249       LOI 369 

GP  550  CD  (C.64J  249        LOS 279 

GP  550  PC  (IBM)  239 

GP7ooATAdf'          ill  CITIZEN 

GPTMAPaS:.            tU  jIlJSP.O                                    329 

Elile  5CD  (C-63i^.. ' 329  M|P-^5                                «| 

BLUE  CHIPS  "^^^=                        ''^ 

MIJOID                            J?75  COMREX 

Miioioc-64                   i?75  CH-II-EC  Co^r.w  IIE  PaialW      3SS 

CH.||.£S  Comriier  II  E  Pa'allel     m 

C     ITOH  CR-IVC  Cornnret  IV  Parallel        639 

Prowrilef  B5l6  AP              279  cn.lV.SComrilar  IV  Serial       689 

BSIO  BC2  '.Z.'"'.Z3m  — 

sbioePt      319  Corona 

fl'Sio             3ZS  IPSOOLiJe-Prinrfr     ,       ?699 

85,0  Icp 459  J0036t  Tontr  CirHiilQ*        m 

B510  scR..;!::::!"."'":''!';!''.479 

7500  AP 20S  DIGITAL 

7500  AP 2«  "'"'  '"■- 

1550  P 449  DEVICES 

1550  BCD                          489  ,        i/t»j\-tij 

A-10-20-P                                459  I6«0'intef  Butler         .     99  fi 

F1040PUorRDU             Et88  3?k  cunle' butl»(    ...119/5 

F10  SSPU  0!  RDU  ...       1069  f.iK  ti'iMf  t>u«ri        . .  169  q;. 

MONITORS 


LX  BO 
FX  1D0 

jx  ao 

LO  tiOO  P 


EPSON 


249 

239 

579 

.499 

1069 


LO  150O  S    ..  !.,^';'!!''''"U49 
Hi-BO  color  plotter  399 

JUKI 

Jyki  6100 

RS  232  Ser-ial  Board 
Traclor 

Sheel  Feeder 
Juki  630[) 


MANNESMANN  TALLY 

Spirit  80... 255 

MTL.IBOL 549 

MTL-IBOi 739 


NEC 

NECBOJS SE99 

WEC  90?? 1359 


379 
.55 
119 
.209 
769 


OKIDATA 


LEGEND 


1080 
1200 


.219 
..239 
.249 


i^    PRINTER    it: 

INTERFACING 

Available 


Okimate  10 

162 

84 

92 

93 

92  ImagovMriier 

92  IBM  Voremn 


179 
249 
645 
349 
565 
425 
349 


OLIVETTI 

DV  250  Parallel...  .739 

DY  250  Serial 729 

DY  450  Parallel    .  1099 

DY  450  Serial.  1079 


PANASONIC 

lOtt) 169 

1D91 239 

1092 395 

1093  429 

3151  459 

Smith  Corona 

FjMeiteo  ...  ie<-+oo 

0100 2l9tX> 

OJOO   39900 

0300    .,    S1900 

11000    33900 

STARMICRONtCS 

SG-fO 2W 

SG-15   379 

SD-10 339 

SD-t5 445 

SR.10  489 

SR-15 __...      585 

Powertype 309 

SB'IO      .  CALL 


MODEMS 


AMOEK 

300  Green  125 

300  Amber  .    .   ,    139 

310  Amber  IBIil  .    ,  .,  155 

Color  300  Audio 245 

Color  500  Composite 369 

Color  600. 429 

Color  TOO 49S 

Color  710  569 

GORILLA 

12     Greon    78 

2"  Amber,  ...        fl^ 

NEC 

jn  1260  Green  95 

JU1201  Green 135 

JC  1215  Color 2?q 

JC  1216  RGa 5?s 

JC1460  Color 266 

JB.1205  Arrber        139 

PANASONIC 

ni   liOD  RGl  composile.  .    329 

PRINCETON  GRAPHICS 

MAX.12Amt»r 169 

"X. 12  RGB 476 

Sn  12  RGB SM 


SAKATA 

SC- 100  Color.  219 

STSl  Sland ,,  29 

SG  1000  Green 99 

SA  1000  Amber 109 

TAXAN 

21c  Color  RBG  .  249 

115  Grtren  119 

1 16  Amber ,  ,  125 

400  Color  HOB  275 

410Color  RGB  339 

420  Color  IBM  429 

121  Green  IBM  139 

122  Amoer  IBM  .145 

X-TRON 

Comcoioi  I  CiimpKiMrr  (!r«n,199 

^,,,         ZENITH 

ZVW  122A  ArnBer  64 

ZVM  123G  Green  75 

ZVM  124  Amber  IBM  129 

ZVM  131  Color 275 

ZVM  133  PGB 369 

ZVM  135  Compojila  «9 

ZVM  136  Hi  Res  Color  589 


NOVATION 

J-Cal.^          89 

Smart  Cat  Plus 319 

Smart  Cat  103 169 

Smart  Cat  103^212 389 

Auto  Cat 209 

212  Auto  Cal    ,..,539 

Apple  Cat  II 239 

212  Apple  Cal 439 

Apple  Cat  2t2.. 249 

= 

HAYES 

Smartmodem  300 189 

Smartmodem  1200 409 

Smartmodem  12008 379 

Micromodem  HE 249 

MiCfomodem  100           .  .   289 

Chronooraph 179 

Smarl  Com  II 75 

= 

DRIVES 


DISKETTES 


MSO 


SDl  Drive  . 
SD2  Drive  . 


229 
.469 


INDUS 

GT  COMMODORE  239 
CARDCO  CSD.1      209 


TOLL  FREE  1-800-233-8760 


TO  ORDER 


CALL    TOLL   FHE  E 

800-233-8760 


or  send  o'dor  to 
LfCO  Computer 
P  O    Bo«  5086 

Customer  Service  1-71 7-327-1 825  Jersey  Shore    pa  17740 


RISK  FREE  POLICY 

lrr-»toch  Item  shipped  wrlhin  24  fiours  ol  order  ^o  deposil  on  C  O  D 
oranrs  Tree  shipping  on  prepaid  casb  orders  wimm  ino  Continemal  U  S 
PA  residents  add  sales  tan  APO.  FPO.  andlnlernalionalordersaddSSOO 
plus  3'Vi  lor  prioiily  mail  service  Advertised  puces  snow  4^  discount  for 
cas''.  add  4ot  loi  Masier  Card  or  Visa  Personal  checks  require  4  weeks 
clearance  before  snipping  All  items  subject  to  change  wiihout  notice 
For  your  protection,  we  ctieck  lor  stolen  credit  cards. 


teS 
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COMPUTER 
CARE 

BIB 

DISK  DRIVE 

CLEANEfl., 11275 

COMPUTERCAflEKIT       119  75 

NORTRONICS 

DISK  DRIVE 

CLEANER 
with  software 

REG.  49.95       NOW  19,95 

PRINTING 
PAPER 


3000  SHEETS 

FAN  FOLD 

M2  75 

1O0O  SHEETS 

FAN  FOLD 

S1975 

1000  SHEET  LETTER 

S21  95 

200  SHEETS  LETTER 

M99 

150RAGSTATPONARV 

S1099 

MAILING  LABELS  (1  ml 

19  qs 

mull   1000 

FANFOLD 

S24,7S 

COMMODORE 
SOFT-WARE 

INNOVATIVE  CONCEPTS 

Flip-n-File  10 3.50 

Flip-n-Fila  15 8.25 

Flip-n-File  25  Lock 17.95 

Flip-n-File  50 17.25 

Flip-n-File  50  Lock 22.95 

F!ip-n-Fi!e  Rom 17.25 

ADVENTURE 

Diikey 32.95 

Ultra  Disassembler  .....  32.S5 

WICO 

(Joysticks) 

15-9714  Bal  Handle 16.99 

50-2002  Super  3-way 19.99 

72-4545  Trackball 29.99 

50-2030  Boss 12.99 

50-OlOB  Grip  Handle 19.99 


COMMODORE 

SiiT^on's  Basic 34  75 

Assembler  64 34.75 

Super  Expander 22.75 

Logo  64 49.75 

Pilol64 38.75 

Easy  Caie 34.75 

Easy  Scripl 38.75 

C  64  Computer CALL 

C  1541  Disk  Drive 195 

MPS  B01  Printer 175 

C  1702  Monitor 209 

C  1531  Datasette 39.75 

C  1660  Aulo  Modem 85 

BRODERBUND 

(C-64) 

The  Print  Shop 29.95 

Graphics  Library 19.95 

Whistler's  Brother .,,19,95 

Stealth 19.95 

Spelurker 19.95 

Bank  St.  Writer 32.95 

Raid  on  Bungeling  flay  ..      19  95 
Championship  Lode  Runner.. 22.95 

Lode  Runner 19.95 

Operation  Whirlwind 22.95 

PRINTER  INTERFACE 

(C-64) 

Grappler  CO..,.,.. ...89  95 

Cardco  ?  G 65.75 

Cardco  7  B 39,75 

Cardco  7  PS 59.95 

U-Print  C,,.. 59.95 

B.I   Interface CALL 

Connection:  Epson 69.95 

Connection:  Star 69.95 

Conneclion:  Okidata 69.95 

Connection:  C.  Iloh 69  95 

Ccnncclpon:  Seikosfia....69.95 

SPINNAKER 

(C-64) 
Delta  Drawing  (ROM). ...22.75 

Cosmic  Lite  (ROM) 22.75 

Alphabet  Zoo  (ROM) 19.95 

Kindercomp  (ROM) 17.95 

Facemaker  (ROM) 19.95 

Fraclion  Fever  (ROM)....  19,95 
Kids  on  Keys  (ROM) 19.95 

OR  &  D 

Copy  0 27.95 

GPC  Printer  Interlace.. ..65. 00 


SUBLOGIC 

Flight  Simulator  11.32.75 

Night  Mission  Pinball 22  75 


CARDCO 


29.95 
39.95 
29.00 
29  00 
19.95 
CALL 
CALL 
27  95 
27.95 


C/01  Wrile  Now 

C/02  Write  Now- 64  , 
D/01  Mail  Now-  64  .  . 
D/04  Spell  Now  -  54  . . 
D/02  tJtility  Desk 
CSD-1  Di3kDrive(now) 
MOD-1  Modern  (now) 
D/03  Tai  Payer  (new)  . 
0/07  Ca  IC  N  ow/64  ( new) 

0/Oe  super  Printer  Utility 

D/Oa  Super  Printer 

Utility 27.95 

CK/INumericKeyPad  .  34.95 
DC/1  Data  Cassette  .  39.95 
CB/5  5  Slot 

Board  C-64    54.00 

CR/1  Liflhl  Pen 29.75 

CE/ 1  Cassette  Interlace ...  2975 
CB/3  3  Slot 

Board  Vic-aO  24.95 

CB/6  6  Slol 

Board  Vic-20 65.00 

HES 

HES  Games  84   22.95 

Omni  Writer/Spell  34,95 

HESMon64  23,95 

Microsoft  Mjltlplan 55,00 

Typo  N  Wrile  19.95 

Tjrtle  Graphics  II 23.95 

Cell  Defense  22.95 

Paint  Brush 12.95 

Tri  l^am  22.95 

Graphics  Basic 27.95 

HES  Kit   29.95 

Millionaire  23.95 

64  Forth 24.95 

HES  Writer  64  24.95 

MICROBITS 

UPP  1061  (C-64 69.9S 

TELE  LEARNING 

CM-250CC-64 39.95 


CARDCO  MOO-1  (C-64i 
NESTRIDGE  lC-64) 


CALL 
CALL 


MITEY  MO  (C-641 CALL 

16OT  AUTO  MODEM  (C-641 85 


CONTINENTAL 

(C-64) 

Home  Accountant 44.75 

19S4  Tax  Advantage 35  75 

1985  C-64  Book  d1  Software 1E95 


BATTERIES  INCLUDED 

Paper  Clip 59.95 

Spell  Pak 34.95 

Consultant... 59.95 

Paper  Clip 

w/Spell  Pak 75.95 

Home  Pak 34.95 

Bus  Card 129,95 

80  Column  Board 1 09.95 


Scarborough 

Songwriter  $24.75 

Phi  BetaF   S29.9S 

Mastenype 524.75 

Run  I  Money   S24.75 

Net  Worth S49.95 

EASTERN  HOUSE 

Rabbit  C-64 19.95 

Rabbit  VIC-20 1995 

MAE  C-64 27.95 

Telstar  64 ., 19  95 

M.L.  tVlonitor  64 18.95 

SSI 

(C-64) 

Computer  Baseball 24  75 

Field  ol  Fire 24.75 

Computet  Quarlorback,.24.75 

Ouestron 24.75 

50  Mission  CrtJSh 24,75 

Microprose 

Solo  Flight S22.75 

NATO    522  75 

Spitlire  S19  95 

F-15Strike  S22.75 

Air  Rescue  $22.75 

EPYX 

(C-64) 

Fast  Load 26,75 

Breakdance 23  75 

Greatest  Baseball 24.75 

Summer  Games 26.75 

PERSONAL  PERIPHERALS 

Supet  Sketch  64 32  75 

Printer  Utility 18.75 

KOALA 

(C-64) 

Koala  Pad 59.95 

PRECISION  SOFTWARE 

Superbase  64 52.75 


AMERICA'S  MAIL  ORDER  HEADQUARTERS 

LYCO     COMPUTER 

WORLD'S  LEADER  IN  SALES  &  SERVICE 


TO  ORDER 

CALL  TOLL  FREE 

800-233-8760 

In  PA  1  717-327-1824 

Lyco  Computer 

P-O,  Box  5088 

Jersey  Shore,  PA  17740 


a 


S 
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LEROY'S    CHEATSHEET" 

KEYBOARD  OVERLAYS 


FOR  COMMODORE  64"" 

(V)C-20  also  avariabis) 

LEROY'S  CHEATSHEETS"  are  plastic  laminated  keyboard 
overlays  designed  for  use  with  popular  software  and 
hardware  for  Commodore's  VIC-20  &  C~64  computers. 

These  cut-ll-out  yourself  overlays  are  designed  to  fit  over 
the  keyboard  surroundirtg  the  keys  with  commands  and 
controls  grouped  together  for  easy  references, 

LEROY'S  CHEATSHEETS 

make  life  easier  tor  you 


WORD  PROCESSORS 


Easy  Script 
HESWrUBt 


□  F>«psrClip 

O  QiitckQfOwn  FflA 

Q  Script  64 

D  Sp^edicripE  c?.o  4  i.o  OAitiiti 

D  WordPro  3/PLUS 

Q  Omfi»wrii«r 

P  WordPro    64    (Oy    3E*ir«    Ponltr) 

O  Wiite   Ndw!/64 

□  Fl&et   Syslem   2 


SPREADSHEETS 


MISCELLANEOUS 


O  Blanii  J..,.'    ■.    ■  ..-    J.: 

D  for  Tfte  BeQiftn(;C'jvr.gtr^*6ii 

D  SprHflSOnly 

a  FligM  Simulaloi  II 

G  Doodl# 

a  1M1  oitk 

D  Sky  Trivil 


LANGUA0E8 

l>  UTILITIES 


O  CllcF)eSLJll>«il<ir4MJ 

G  Caic  n«i»uMiMiri 

0  hAui[ipian 

O  PraceiCaic64 


G     SuporBase  64 


COMAL 

SJM0N5  BASIC 
Bisic 

He'3mOOi&4 
LOGOii'*nh 

PilOllCBWii 


Dinczis 


D    TneSmin^J  Terminal 
D    VIPTBrmmil 
O     TaimSl 


IJ1I!LJJT1 

D  Pfin[ej;iCbw,  "ITS  MP^ejt  wpseoj 

□  PnntefjCBMiiHe.  MPSK7 

G  PrtnierjEpsunjRic  1  fx  sq  &  10O' 

D  Prrfiiflr,  iCi'i.iii  IPX 

G  PM[i1erOkidalA9^&g3 


Dealer  inquiries  welcome 


Oty. X  S3.95     S_ 

Shipping  S  hnndlrtg  S 
6%  sales  tax       $ 


1.00 


TOTAL     S         

NO    COn'n    PLEASE 


CHEATSHEET  PRODUCTS  ,Hc  "ZS"     ^f^ 


P.O.  eo)t  111368  Piltabufflh  PA    lS£3e 

(412)  7B1-1551 

□          Charga    My    VISA   or   Maslsr    C«td    NUMBER 

1     1     1     1     1     L    1     1     1     t     1     1     1     1     1     1 

EUPlRiTlON 
□  ATE 

1                        1 

...      OR    SEE    YOUR    LOCAL 

DEALER    T 

When  it  comes  to  Commodore^ 
Commodore  users  come  to  us! 


•  REPAIRS? 
Wf  tit  an  Avthomtd 

Commodyrc  Repair  Cfn(fr, 


*  CATALOG? 
Ouri  t>  IREE  upon 

wflnen  rtqunt' 


DISK  DRIVES 

Commodore  1541   ....    Cull       Phoncmark  Dalasettc   .    $29 

Commodore  1571/72  .  .    Call       Epyx  last  Load S27 

Indus  GT Call 

MONITORS 
Commodore  1702/1902. Call       Teknika  MJ22  (RGB)   .    S249 

TeknikaMJlO 189 

Zenith  ZVMGr/Amb   .    $89/99 


Tl| 


Tn-;]ii|niiiMiii[iiiiiiiMiiii>iiiii   L 

SGIO  PRINTER           1 
2K  Buffer      ^  A  T  T  f 

NLO  Millie    S^rxLiLll      1 

^^-IrffT :  1 

riht>om  ut  ihr  |llwl?^t  pos!pit>)t  prkvs.  mU  ui. 


PRINTERS 
Comrex  CR220  Identical  to 
MPS  801    S129 


DPS  1101  Daisy  wheel 
Direct  Connect  loCfrf Cull 


Powertype  Daisywheel  18  CPS 

withCardcoB $354 

RitcmanC+    Call 

MW-350Inlcrfacc  .  .  .  ,    Call 
Okidala  1  »2 Call 


Commodore:  MI'S  802  .    Cull 

ACCESSORIES 

Com  Cool  Drive  Fan S49       Power  Pak $27 

Com  Cool  Plus  w/  surge  ...    fi9       Surge  Protector  4Piug  ...     25 
•    SPECIAL    •    Xidex  Diskettes  SS/DD$  10.93    •    SPECIAL    • 

BLACK  NAUGAHYDE  COVERS 


C-64or  1541  Drive  ..  .    ea.  $5 

MSD  Drives  1/2 5/6 

Gemini  lOX 9 


1702iV1onitor $10 

1525/MPS80I    7 

1526/MPS802 8 


COM  I'  I .  S I !  H  V  K  S  1 A II 1 1 :  li    „  ^ 
KIT*i  VIDTLX  .  .    Iloth  liir  39.95 

MODEMS 

Commodore  lejOizDOBiod  Call 
Commodore  1660   ....    S59 

VVcstridgc  6420 Call 

Mighty  Mo Call 

VIP  Terminal Call 


nnr 


DATABASE  MANGERS 

Tlie  Consultant    S59       PFS;File $59 

Super  Base  64 49       PFS:Re(>ort 49 

Tiie  Manager 35 

WORD  PROCESSORS 

Paper  Clip/&  speller     $53/69       Ea.sy  Script $35 

Fleet  System  2 ...    Call       Easy  Sjwll 17 

ACCOUNTING 

Commodore  GL/AP/AR/INV/PR each       $34 

PeachtreeGUAP/AR system   $139 

.MOST  OBDKRS  SlilPf  BD  W[THI.N'  48  HOL'RS'  AJvErtisccl  pii((S  )lc  (er  birili  thKk  m  montf  iitJti. 
V15A,'.MC  oidtrs  nil  3  Eli.  SO  C  0  I)  ORDERS  TtfioMt  a  compiny  chtcks  dtljf  orders  21  diiis  *ll  sjtts 
xe  lirul  -  dr^rclivf  fMrcMndiie  nchin^fd  lor  urw  prDdurl  otily  Cl3]  lor  rrrvrii  Julhoriution  r^iimt^rf.  Al^ 
rrlurned  prcMlucli  tie  witijKI  io  a  rrsloclujit  fcr  unJrti  lliev  are  detethvt  and  rnurned  lor  tiict  nchiPir  Add 
i^  hj  ihspprnfi  It?  SO  min  )  Fk^s*  fall  lor  ihippinft  on  monitoii.  Ohio  fnidfUH  add  5S^  ultj  1*i 

HOURS:   MOt<[)rtV  KRIDAV    U)  AM  (o  7   VW    •   SrtTlJKDAV    10  AM   to  S   I'M 


OR  DEI 
LIN 


r  800-638-2617 

INFORMATION  &  IN  OHIO  216/758-0009 


Iiitiiiiiiil  iiiii 


iT'OT^^^ 


1301  BOAKDMAN-POLAND  ROAD    POLAND,  OHIO  445 14 


THE  CMO  ADVANTAGE 


^  THE  BEST  PniCES' 

Wc  will  meel  or  beat  any 
qualified  price  j'Ou  find. 

>^  Next  day  shipping  or  all  in 

stock  items. 

^  Free  easy  access  order 
inquiry. 

^  Orders  Irom  oulslde 
Ponnsylvania  and  Nevada 
savo  stale  sales  lax. 

^  Free  technicial  support  Milh 
our  factory  trained  lee  time  a  I 

staff. 

^  There  is  no  lirrll  and  no 
deposit  on  COD  orders. 

y-  There's  no  exlia  charge  foi 
using  your  credit  card.  Your 
card  is  not  charged  unlil  we 

ship. 

f  No  wailing  period  for 
cashiers  checks 

^  We  accepl  purchase  orders 
from  qualified  corporalions. 
Subject  to  approval 

►'  Educational       discounts 
available  lo  qualified 
inslilutions. 

^  FREE  CArALOG  MEMBFRSHIP. 


ORDER  LINE 


1-800-233-8950 

in  PA  1-800-242-4215 

CUSTOMER  SERVICE 

AND 

TECH  SUPPORT 

1-717-327-1450 

Dept.  A408 


MAILINC  ADDRESS 


EAST 

Dept.  A408,477E.  Third  Si. 
Wtlliamspon,  PA  177D1 

WEST 

Oept.A408,  PO  Box  6689 

Slateline.  NV  89449 

MEUKR  DIflfO  UA«Xf  TING  ASSCCIATICri 

CREDIT  CARDS 


PRINTERS 


SHIPPING 

Add  3°o.  rtiinimum  SSOO  ship- 
ping and  handling  on  all  orders, 
Larger  shipmenls  may  require 
addilional  charges. 
All  items  subject  to  availability 
and  price  change. 
Returned  shipments  may  be 
subject  to  a  resiocking  fee. 


CANADIAN  ORDERS 


1-800-268-3974 

Ontario/Quebec 

1-800-268-4559 

Olher  Provinces 

1-416-828-0866 

in  Toronto 

TELEX:  06-218960 

2505  Dunwin  Drive. 

IVIississauga,  Ontario 

Canada  LSLITI 

All   prices  shown   are  for 

U.S.A.  orders. 

Call  The  CanatJian  Office 

for  Canadian  prices 


Bmfom 

GP-lOO  Pm'W  SI 69  00 

GP-S50  Duj!  (.ImJe  S269  00 

Elite  5  C61         ....  SJWOO 

#CITIZKN 

MSP  10  tS)  Col )  S349  00 

ti<SP-ti  I13J  Co((  S499  00 

crroH 

ProAriltr   iMQ     l!19M 

Pronrilei  8il0P S299  00 

Pronriltt   1550F 5469.00 

F10-40P  Slafwriter  SS69.0O 

Pro'ATite'  a^lO   «LQ  S3?9  m 


EPSON 


RXeO.  flX  P[10,  LXM.  J.KSD  CALt, 

FX-BO*    FXtOOt.  LO15O0  CALt 

Homewiiier  10  CALL 

6000  LEller  Duality .CALL 

JVEC 

8027  Dot  Malru 1290.00 


OKIDfflA 

182.    192.    193      CALL 

OlLimate-64       S199CO 

II  OLYMPIA 

Comcacl  2         S369,00 

Ccmpacl  no      S339  00 

NetiltepQifil  Dal  MaUK  .  U99  00 


Panasonic. 

Panasonic  t09O  SISSO'J 

Panasonic  H»1 mn  00 


RITEMAN 


C  FTis 


CALL 


SiisliyER-REeD 

500  Lfller  Oual.ty  S279  00 

550  Letter  Quality 
770  Letter  Ousrity 


wig.oo 
S759.oa 


SBJSO.'SG/Sfi 
Pfmertype  Leiier  Qualiiy 


CALL 
CALL 


TOSHIBA 

1340  (80  Col) S5S9  00 

P351  (132  Col} $1299  00 


INTERFACES 


CM  Paril'B  h:  SE9  99 

DIGITAL  DEVICES 

UPnnl   C  S4999 

llOfongemicfo 

(itjooier  CO  InlftlJCe  59)  99 

tVMAC 

C64  Primer  Iraerlace  S69  99 

Super  Skelcri  (Sraptiics  Pad        S39  99 

Whioala 

C64  Koa'3  Pjd  ROM  S59  99 


COMMODORE 


Commodore 
128  LCD 
CALL 


5X'B4  Portable. 
Commodore  64 
CBM  4  Plum 


M-801  Dol  Mair.ji  Paraiiei 
Ivia02  Eenal 
MCS  803  Dm  Maim 
1520  Color  Piifiler/Plotler 
1530  Oauseite 
1541  Disk  OrivE 
1550  Auto  Mottem 
1702  Color  Monitor 
OPS  Dais/*(itei  PUioier 
Oes*.  OrgjnKer  Lock 

1311  JoyMicfc    each 

1312  PaMc5    ., 

II  to  VIC  9K 

1111  VIC  I6K 


3189  00 

S219  00 

S179(X) 

5129  00 

S.39  99 

S199  00 

.  S59  99 

S199D0 

M39  0O 

S49K 

S5  99 

51199 

J42  99 

S69  99 


\r\=^f\ 


SD  1  Disk  D'lve 521900 

SD  2  Disk  Drive WES  00 


INDUS 


GT-Cfrl  Onvc 


S269  00 


cardco,  inc. 

Listit  Ptn  532  M 

3  Slot  VIC  Eipansion  Inlerlacf  532.99 

6  Slot  Expansion  Intertact  S79  99 

Cassette  Inierfaca  .529  99 

ParaSfi  Ppinier  Interface  .544  99 

Paislie!  inierlace  wrGfraptucs  $69  99 

Cassette  Deck S29.99 


MONITORS 


300  Green       S129  00 

300  Amtier        $139  CO 

Color  303  ComtKSite...  5239  00 

9191LI  Color  S179O0 

?V£C 

JB  12M 559,99 

JB  1201/1205 .-. 599  99 

JB  1205  AmlJtr  S99  99 

JB  1215  Color     .._,. $219  CO 

JB  1260  Green        ...  .559  99 

JB  i20i.'i;o5        . .       (eaisgggg 

JC  1215  Color  5219.00 

100  12'  Cteen  $99  99 

105  12"  Amber... $99  99 

210  Cote  5239  CO 


^mtgi 


ZVM122  Amser 589  99 

2VM123GKen    589  99 

ZVM130Coto'  S269  00 

2VM131  Co-or  s;  79  era 


MODEMS 


TELE  LEARNING 

CM  300  Baud  539.99 

nwp  micRoens 

1064  300  Bii.;1  ■W  -i  565  9? 


SPECIAL 


THIS 

MONTH'S 

SPECIAL! 

PFS 

File  &  Report 

Package 

^89.99 


SOFTWARE 


^- 


file 
Repon  . 


559.99 
..549  99 


PjTecision  Softwai-e 


SL3?roafjL"  fyl   i-f.'Audio 


554  99 


QAITEM^l 


@' 


fMCLUOCO 

Pjoerduj  559  99 

Paeerrts  ttiSsvi  Pack  579  9? 

SpciPa*  539  99 

Ifit  Consultant     ..,., S69  99 

Buscard  II     $139.99 

Bl   80  IXsptj^  5139  99 


rcommocJore 


Simuns   Bjiic 
Assembler 
Ejsi  finance  i 

Goil 


S24  99 
512  99 


inFoconv 

Zork  I.  II    III  S27  99 

DeaOliae  S29  99 

Witness      .......,„ .529  99 

Fl.HCTRONlC  ARTS- 

Wufrc  ConstPuciion  S19  99 

P.nbjH  Coostruclion  519  M 

7  Cities  01  Gold  ..  , $25  99 

Archon  II 525  99 


HESWAftE 


Game;   84 
Type  N  Wdter 
Super  ZaKKon 
Cell  Oeltnse 
Hes  Wr.iei  it 


S16  99 
514.99 
S1699 
514  99 
$1999 


Continental  Software 

Tne  Hsn^e  Accounlanl  S49  99 

FYofessional  Software 

InviE  Few  525  99 

Fleet  SySlem  II  Word  Proctssoi  S59  99 

SPINNAKEFI 
Snooper  tioopi  1  or  2  524  99 

Delia  D(jwin)      $29  99 

Kids  on  Kays 529  99 


$Ue  LOGIC 

FngJit  Smij'aior  II 


539  99 


D'tiSs  516  99 

Prelector  II $15  99 

Seniinei  516  99 


DISKETTES 


maxEii 

5'.     W0  1  SS'DO   ...  517  99 


1 


1& 


te: 


i*3C 


■1 


aiB 
^ 


^ 


^^ 


U^l 


^^^ 


?^^w>';«: 


^-^■W>Cv_V»'- 


CE3U5 


End  Cartridge  Clutter! 

NOW  -  ANYONE  CAN  COPY 
C64  CARTRIDGES  -  FAST! 

CBUS  —  lets  you  copy  and  store  up  to  17 

cartridges  on  a  single  diskette. 

WE  GUARANTEE  STORAGE  AND 
PLAYBACK  OF  ALL  STANDARD 

COMMODORE  64  CARTRIDGES 

CBIfS  —The  Cartridge  Back-up  System 

for  the  Commodore  64 5^""« " S 

Price  incliudos  CBUS  \  Ccrtridgo  Snopshootcr,  CBUS  II  Cortridgo 
Emulcitor.  Diskette  with  all  necessary  progroms.  Additional 
CBUS  Ms  available  for  $69.95.  Pleo^o  odd  S3, 00  for  shipping  and 
handlmg. 

PA  residents  pleaso  add  6^g^ 

VISA,  MC,  CHECK,  M.O.  Accepted 


R.J.  Brachmcan  Asiacialo*,  Inc. 
P.O.  Box  I0T7,  Havortown,  PA  19083 

CALl  TOLL  FREE  -    ie00-CBUS-C64 
IN  PA  -  (215)  422-5495 


you  could  be  the  one  to 

WIN  $5000 

by  playing  the  exciting  game  of 

MAD  SCIENTIST  64 

MAD  SCIENTIST  $4  li  ■  dlik  baisd  sducillonil  gim*  lor  Ihi 
Commodars  G4lm.  Aclually  a  gama  within  a  gama-Vou  advanca  b)r 
tolving  "game  clues".  Along  Iha  way,  you  receive  "lolutlon  clue*" 
baied  on  U.S.  hlitory  A  current  avenli.  Very  jnterictlve  like  the 
Adventure  &  Infocom  game*. 

To  promote  Ihli  gama,  we  are  olferlng  live  ca>h  prlzei  Id  Itie  beat 
reglalered  game  player*;  a  Grand  Prize  ot  $WOtl  and  Tour  geparate 
lecond  place  prize*  ol  51'fiiWeach.  Entrant*  will  be  divided  InloS  equal 
group*  by  pOilal  zip.  The  Grand  Pitie  will  go  to  ttia  tie*!  overall  icore. 
Tht  higheat  *core  In  ttie  othier  4  group*  receive  the  tecond  place 
prize*. 

All  prtis*  will  tw  awarded.  You  muat  return  an  anawer  *heel.  Provtilon* 
for  breaking  tie*.  Extsn*lve  protection  agaln*t  cheating.  tSday  money 
back  guarantee. 

Game  ahlpmenl*  begin  Jun  15, 1985.  An*wer  *heel*mu*t  be  received 
by  ui  no  later  than  l>Jov15,1985.  Winner*  will  be  announced  on  Dec  20, 
19B5. 

Only  U.S.  entrant*  are  eligible  lor  the  caah  prize*,  t  In  the  U.S..  the 
caih  prize  I*  void  where  prohibited  by  law. 

To  receive  your  MAD  SCIENTIST  64  game  dl*k,  manual,  blank 
■coresheet,  and  regtitration  *end  S24.'.k'i  plus  S2.00  shipping  A 
handling  to: 

^MADA  KnTERPRIZES.  JnC. 

P.O.  BOX  1382 

BELLEVUE,  NE.  68005 

For  fnQim  informat'la'n  wilii  or  circit  r«f  d*r  t*rvic«  number. 
CQmmoctoFt  64  ■■  i  tr«dtmah(  of  Commodort  Elftctronlci,  Lid. 


DISK  COPY  $29.95 

*«  ntSCLONE   -    IlilO  IN   OMF   BfMTK   tIP   SYKIf  r-I 

1-  FUtL   NIBBLER   *  1/2    rKHCK    t    3V   TROUKS 

2-  BYTE   ENCODER   -   FUST    UMCK   UP   ^     lONL   PROrU'IS 

H  EOSY    TO  OPFRHIF    t    H  III  Y   PHKir-WTII 

*    THt  UtKl    ONU    JHt   MIttir   UP    Id  UHlt  l.OI'ILR 

PRO-ALIGNMENT     $34.95 

«nLICM   VniJR  OlilN   l^m   niRK   tlRIVF 
*N0  RUVHNCEU  SKILLS  KLUUIRtLI 
■•FULL   VISUAL  UNO  SOUND   PROr^PtS 


r 


BOTH  PROGRAMS  S49.9S!!! 


FOR  THE  COMMODORE  64  &  C-128 
ORDERS  CALL  800-327-84S6  EXT  5 

FLORiiiii  n  iiiiiTiiiiF  itsn  mil   Dfri  nus-Rit'tn 

*  Vlfifl,    r^OSTER   CRRtt.    OMEX,    mO,    CnSHII-R   CHK7KS 

*  OPtROrORK   fitUNtJINC   HV   3U   HR   FOR  IMMFniHTF    SWIPPIIMr. 

*  WE  PHY  FOK  SHIPPINti  R   HONULING 

STATE  OF  THE  ART  SOFTWARE 


IS3U0  It]   DIXIE   Hl.iy 
N   MIHMI   FinRIOH 
3:111;^ 


Noiodif.  cofueA.  leiteA. !! 


II 


Since  NovomliU!  ISBit.  Mr.  Nibble  ftas 
s\iccossltillY  copiod  Iwavily  piolected 
diskettes  for  giatotui  C-6^  owners! 


^Ude.  (Mien4.  pAjomHe., 


deUoe^l 


The  next  generation  in  erchivsl 
methods  is  here  today! 

•  r.liyfO'Uie  —  "fl  comptrc^lfiti 

instructtons 

•  TotiUly  iiutomtiiic  —  no  ^now/pf/go 
at  DOS  teii\iii&ii 

•  foullLOVEMR  WBSie'  -ilnot 

fotiim  witni/i  10  rf.i^s  tor  full  intunii 

Own  THE  FINEST  DISK  COPIER  SYSTEM  for 
The  C-64  and  IS-! !  wsk  drive  -     (JW^JL.  ^ajj,^  I 


Full  Circle 


FULL  CIRCLE  SOFTWARE.  INC. 

PO   nu.  1373 
Dayton,  OM.cj  45401 

Phone  (i131  ItVlVa 


lOhM,  .ti.4«nti  va  6'.  Ml. 1 1.1] 


iOcEit"i.i"*P"Tl^g. 


V 


Special  MSO  Version  now  available! 


J 


..     I'     f     -/-/..     I'     f     f       *     Im     .< 

•'  J  *-  ]   —I  «'  i   i  ,r  i    ir  1 


ABBY'S  CARRIES  A  FULL  SELECTION 

OF  SOFTWARE  FOR  YOUR  COMMODORE 

COMPUTER.  CALL  FOR  CURRENT 

PRICES. 


ABBY'S  SUPER  BUYS 

ATARISOFT  VIC  20  (ROM) 

Pac  Man,  Donkey  Kong.  Centipede,  and  Defender 

All  Four  Tilles  for  only  $12  -   PLUS         Receive 

FREE  your  choice  of  one  of  the  following: 

Crossfire  (C),  Dnmori  Altitck  (Rl  or  Pfoleclot  (Rl 

ATARISOFT  C-64  (ROM| SIO  Each 

P;n:  Miiti,  Robotron,  Defendei,  Jungle  Hunt,  Centipede 

SPINNAKER  (ROM) $17  Each 

Adventure  Creator,  Aegean  Voyage,  Alf  in  the  Color  Cav!]s, 

Alphaljet  Zoo,  Bubble  Burst,  Dcltn  Driiwing,  Facemakei, 

Fraction  Fever,  Juketjox.  Kids  on  Keys,  Kinderconip, 

Up  For  Grahs 

FISHER  PRICE  (ROM! S13  Each 

Dance  Fantasy,  fWeniory  Manor. 
Linking  Lotjic,  Logic  Levels, 

Alpha  Build,  Hop  Along  Counting, 
Up  &  Add  'Em,  Sea  Speller,  Number  Tumbler 


We  Carry  A  Comploto  Lino  of  Software. 
The  Following  Is  Just  a  Sample  of  our  Products 

ABACUS 

Ad.i  S39 

Forlijifi  ...  S39 

C  Basic  S39 

Ultratiaae         SJ? 

TAS-64  569 

Biisic64 S36 

Asstnibler  Editor ,...,.,..,,  ^  ^ , S36 

['nwiif  PliiPi ,  .    , S(19 

AnatiHtiy  111  tlii;  Commodore  ISooW SI  9.95 

An.itoiny  ol  tin;  Commodore  (Disi;)  S14,0[J 

An.iKiiiiy  (il  till-  1B11  IBookl J19.95 

ArvjIHiiiy  111  thf!  1541  (Diiiel.      .  .    ,.  ., .    S14.D0 

CBS 

rirloriy «7 

Murdwr  By  Dozen   , , . , $27 

Sijctiiis  With  Math  Series  Each  S21 

ELECTRDN1C  ARTS 

H.jrd  H,!l  Mack S12 

MULE      S17 

Miisrc  Coristriiciion  Sat $17 

Itoatm  of  Inifjossibililv n  , , . , ,  ,  ,  .  S17 

/  Cities  of  GoW , .  S24 

Adv.  Con  SI  ruction  Kit $28 

Arclion     ., SI  7 

Arch'jn  II 524 

("inarici^il  Cookbook : S28 

One  On  Oni.' 524 

FiritMl!  Coristrijctson , . .  .514 

Starirliriij  Slonos   ST? 

MurdGi:.Zindemeijr  ...  .$17 


r     M      i      iff 
A     .1  mmi  n   i   w 


W    _    1        il 
AT   i     I     '  ^     ~1| 

•  r  1  V  ~ii 


MICROPROSE 

Air  Rescue  I S24 

F  15  Strike  Eagle S25 

Kennedy  Approach $24 

NATO  Commander $24 

Decision  In  The  Desert S25 

Crusade    $25 

EPYX 

Fast  LoiKl  (R) $26 

Sutomet  Games  U S26 

Biill  Blazer   S26 

Rescue  on  Ftaculus  . $26 

Robots  of  Dawn   $26 

Right  Stuff     $26 

INFOCOM 

Deadline S35 

Enchanter $27 

Hitch  Hiker $27 

liifi<fel $29 

Sorcerer $29 

Witness  $27 

Invisactues each  S7 

SSI 

Kamjifytuppe  S49 

Field  of  Fire $29 

Operation  H^arket  Garden $37 

Computer  Quartertiack   $29 

Battle  for  tMormandy $29 

Broadsides S29 

Rails  West S29 

Computet  Baseball   $29 

Baltic  85 S27 

Combat  Leader  $29 

Gcmstone  Warrior  ...  $27 

SIGHT  b  SOUND 

Irictediljle  Music  Keyboard     S29 

Kawasaki  Synthesizer $29 

Kawasaki  Rhythm  Rocker $29 

Music  Processor      $26 

3001  Sound  Odyssey  $29 

CoriitJuter  Song  Albums $19 

Time  Trivia  ,  . $19 

Music  Video  Kit S29 

Music  Video  Hits $19 


TOP  HITS 

Fleet  System .  S65 

Bank  St  Writer  S54 

Mirage , $B9 

Paperclip/Speller $85 

Homepak $37 

B/Graph $29 

Cave  of  the  Word  Wizards  ....  $24 

Beachhead  II $29 

CSM  1541  Disk  AligntTient   ...  .$39 

Print  Shop $31 

Indiana  Jones $24 

Bank  St.  Musicwfiter  $39 

Home  Accountant $59 

Net  Worth , $71 

Adv.  Writer S3? 

Code  Writtjr $63 

Super  Base $65 

Ghostbustefs  .  .  , $2G 

Star  League  Baseball  $25 

Star  League  Football $25 

Doodle $29 

Dow  Jones  S27 

CompuServe   S24 

Major  League  Baseball S31 

Team  Disk  ((or  above) $16 

Movie  Maker 539 

Master  Type  (Rl   $29 

Flight  Sim.  II  ID  or  CI $39 

Mf.  Nibble $34 

Mach  5  $29 

VIP  Terminal  II   $3G 


HARDWARE 

1670 $199 

C-128  $279 

1571   $259 

1572 $399 

1902 S279 

Okimate  10  W/lnterface  S199 

Complete  Line  of  Epson  Printers  and 
Stat  Printers  Starting  at.  .^ $149 


ACCESSORIES  b  BOOKS 

Print  Shop  Paper  Refill  $13 

Disk  Notcher , $  6 

Ribbon  Cartfidge  For  Okimfile  10 5  6 

128  K  Upgrade  for  CI 28 ' $179 

384  K  Upgrade  for  C-1 28 $369 

Covers  for  All  Computers  &  Accessories , $8  &  Up 

Cardco  +  G $69 

Koala  Pad $59 

Bulk  Disks,  SSDD  (Elephant  or  Nashua) $1  Per  Disk 

(IF  BOUGHT  BY  100'SI 


ALL  TITLES  ON  DISK  UNLESS  MARKED  (R)  FOR  ROM  CARTRIDGE 


Customer  Service 
1-513-879-9699 


Order  Line  Customer  S 

1-800-2820333  m  f  10  a  m  7  »  m  •  s«t  lo-i  pt  1-513-879 

ORDERS  ONLY!  Sales  Personnel  Do  '"'^  ^°  ^'"■■^  P*""  ®«*-  ^^^  ^^ 

Pr^!^  SXiTp";^l"ct  sVs.       37  S.  Broad  Street,  Fairborn.  OH  45324 

prepaid  orclers  owor  S50  receive  free  shipping,  UPS,  cantmental  US.  No  waiting  period  when  paid  by  credit  card, 
1  certified  check  or  money  order.  Add  $2  ■hipping  and  handling  on  orders  under  »50.  Add  $S  for  COD  orders.  415 
\  Minimum  for  VISA/MC.  Hardware  requires  additional  freight  charges.  Ohio  residents  add  5.5%  sales  tax.  All  items 

subject  to  availability  and  price  change. 

PLEASE  CITE  AD  NUMBER  WHEN  ORDERING. 


Software  Discounters   r 



— Tv4 

of  AineriCa  (&  peripherals,  too!)       V, 

S.D.  of  A.   ) 

Orders  Outside  PA— 1-800-225-7638 

^"^ 

V^j-^""^ 

PA  Orders  - 

-  1  •800-223-7784 

Customer  Service  412-361-5291 

•Fra«  Shipping  on  orders  over  S100  in  continental  USA 

•  No  surchirgo  lor  VISA/Mastercard 

•Your  card  Is  not  ctisrged  unlll  we  stitp 

ACCESS 

ConanlD)                       i23 

MICROPROSE 

l^inrtercomplFTj 

$19 

Bfljcn  Hf.'dJfTorDi       iJI 

DiaOuglDl                     S19 

Crusada  Europe  (D] 

$26 

f^athBusteistOI 

$17 

Bc,ir:hHi;srtli([)t         HB 

Lost  Tomb  ITIDl            S19 

F  15  Strike  EagtiKOl 

$21 

Most  Ama/inrj 

H,icri5(F1)                      iJJ 

Mr  Do(0)                    S21 

Hetfcat  Acd(D'i 

$19 

Thing  (Dl 

$19 

Raid  Over 

PacMan(D)                 S19 

K«nnedy  AppioacNDl  (23 

Snooper  Troops 

Moscow  (TorD)     .    S25 

TtmGoonies   .G«MnilnB 

Mi()  Alloy  Ace  (Dl 

$23 

1 or2(DI 

$19 

ACTSVISION 

DAVIDSON 

NaloComrii:inder(Dl  $23 

S(ory  Machine  (0) 

$17 

AlcazaF'the  Forqoitfan 

Math  Blaster  (0)   .    .  .S33 

SotoFli!jh(  (D( 

$21 

SPRINGBOARD 

Fortress  (D)             K1 

Speed  Reader  II  (Dl     S43 

MINDSCAPE 

Early  Games  (D) 

S23 

Countdown  to 

Spell  It  (D)  .    .    S33 

Bank  St.  Music 

Easy  as  ABC(Dl 

(26 

Shutdown(D(          i2t 

Word  Attack  (D)            S33 

Writer(D) 

S33 

Fraction  Factory  (Dl 

S19 

Ghost  busters  (Di        S23 

ELECTRONIC  AI^TS 

Bann  St.  Sloryt)OOk(D)  $26 

Newsroom  (Dl 

Call 

Great  American 

Adw  Construction 

Crossword  Mature  (D)  $33 

Slickers  (Dl 

(23 

Crosscountry 

Sot  (Dl                         S27 

Hat  ley  Pfoicct  (Ol 

(29 

SSI 

Road  Rate  iDl           K1 

Aichon(D)                      i\7 

Indiana  Jones(D| 

t19 

Baltic  85  (Dl 

S2& 

Waiter  01  Ifie 

AlchonlKDl                  S23 

Mr   Pitvt's  Cartoon 

Balllt^NotmandylDl 

$26 

Lam^lsfDI                   S21 

Cut*  Paste WPiDi     i19 

KiHDI 

123 

BreaKlhrough  in  thn 

MrndshadowlDl          119 

Financial 

T  ink's  Advflhlute^DI 

$19 

Ardennes  (D) 

$39 

Pitfall  II  |D|    .            .tig 

Cookbook (D)            $29 

MISC 

Broadsides  (Dl 

$26 

SpaceSnutilelOl        121 

Hard  Hat  MacltlOi      S17 

Bounty  Bob  Strikes 

Carrier  Force  (D) 

$39 

The  Music  Studio  (D|  SJt 

Mail  Order 

Back 

Call 

Combat  UcatlerlDl 

S25 

r  racer  Sanction  (0)      S19 

Monsters  (D)           S23 

CSH  1641 

Cortlp.  Ambush  (Dl 

S39 

Web  DiTension(Dt.  .119 

Music  Construction 

AlignmentKit(D| 

S3S 

Como.  BaschalHUl 

(26 

ARTWOfIX 

SCKO] $19 

Crime  A 

Computer  OB  (Dl   . 

S26 

Atice  inVideolanaiDlne 

Pinbnii  Construction 

Punishment  iDI 

(23 

Cosmic  Dalarice(Dl 

S25 

Bridge  J. OlTorDl          t16 

Set  (01 S19 

DindE(lgs(DI 

$16 

Eagles  (Dl 

$26 

CompubridgolDi        119 

Hacintj  Deslruction 

Micro. Lr^anun 

SO  Mission  CrusfKD 

(25 

P'tinclxDl                  its 

SnKDl                       .123 

Batii'liah  (Dl 

$27 

Gomslone  Warrior  (Dl(23  I 

GeimaniDl                  St9 

S(?ven  Cities  of 

VIPTnrrninal  XL(Dl 

$27 

Qoimany  19!15(0| 

$39 

GhostcnascisiDi       ttB 

GoldlUl                   S25 

MUSE 

tmp^rium 

Grand  Master 

EPYX 

Beyond 

GatactumfDi 

$26 

ChesstDl                 tit 

BatbiefDl                    S21 

WottrtnstnintDi 

S21 

KamptQtuppeiOl 

$39 

llalianrD)                     Sit 

ChipWilstO)               S21 

Castle 

Knights  ol  DesertlDl  $26  | 

MonkevmatdlTorOl     11S 

Fast  Load (R|               S25 

WoHenstein(Di 

$17 

PhantasietDl 

$26 

Slap  St-ol  Hochey  i  D)  (16 

GlJoetDl             .       S21 

ORIGIN 

ProTourGolf  (Dl 

$26 

5pani6h(Dl                 S19 

Hot  Wheels  (Dl         .  .S21 

Ultima  III  iDi 

S39 

□uesttonlDi  . 

$26 

Strip  Poker  (Dl           ..JJl 

Impossible  Mission(OI  S23 

PRACTICORP 

Rails  West  (Dl 

$26 

Female  D,ilaOi-;k         %M 

Jiimi)man(01         .  .  .Sifi 

PracticalctOI 

$23 

Ringside  Seat  (Dl 

$26 

MsieDal3Disk              116 

MontysScr,it>hIe{D)S26 

Practilile(DI. 

$23 

SYNAPSE 

AVALON  HILL 

Citstoji  11(D) S25 

64  DoctorlDl  . 

$17 

Blue  Mai  2001  (Dl 

sig 

B1  Wuciear 

Summpt  Games  11  (DJ  J25 

■  Buy  all3tiltriK 

$47 

Syn.Calc  (Dl 

$35 

BomQer(D)                tIB 

Temple  ol  Ap5hai{Di  S21 

PRECISION 

Zaixon  (D) 

$25 

JutJiler  MisMtin 

TwoonTwoSporls(Dl  Call 

SuprirbarinOnl  (LJl 

$47 

TELARIUM 

1999(01                    J23 

Worlil's  Greatest 

PROFESSIONAL 

Amazon  (Dl 

(23 

Maswell  Manor  (Oi      SIB 

Baseball  (Dl            123 

SOFTWARE 

Oragonworld(Df 

$23 

Ripper[D(                    S19 

FIRST  STAR 

Fleet  Syslem  2  SO 

Fahrenheit  451  (Di 

$23 

Super  Bowl 

Spy  vs  SpylDl              S19 

column  wp  wl70.CK» 

Rende?yous 

Sunday iD,                 S21 

GAMESTAR 

word  spell 

w(Rama(Di 

$23 

BLUE  CHIP 

OnCourtT?nnis(DI    S19 

checker  (Dl 

$49 

TIMEWORKS 

Baron  (Dl                        S26 

On  Field  Football  (Dl  S21 

Triyia  Fewer  (Dl 

$25 

Acct  Payable  [Dl 

$39 

Tycoon (Ol                        126 

Star  League 

TriviaFewer  2lDl 

$19 

Acct   BeceivabletDl 

$39 

anODEHBUNO 

BasntiattlDt               S21 

RANDOM  HOUSE 

Data  Manager  2lDl 

$33 

(!.«■■  '.1   '.■.■•it...,Oj       S33 

HAYOEN 

Char  hi'  Bniwri  % 

Electronic 

C.v.ti..;-,  U-    C-r-r-plDl  S21 

Snr(]onl((0)                   116 

ABC'.  (1)1 

$19 

Checkbook (D) 

$17 

Ctioiili(ler(D)                 121 

S.itflon  III  (D)                 (33 

Snoopy  s  Reailirui 

Evelyn  wood 

Ksrnleiia(D)  .,            Cnll 

HES 

M.iehinr>(D) 

$19 

Reader  (Dl 

$33 

Loderunner(C))            S21 

HesMonG4(Rl     ....(23 

SCARBOROUGH 

General  Ledger  (Dl 

$39 

Lodcrunner  Hint  Boot(    S7 

MiltionairetDl              ,S23 

Boston  Cni)i()utei 

Inventory  Mgrnt(D) 

$39 

Mask  of  lh(3Sun(Dl     S26 

Multip(an(Dl          ...$49 

OiuKOl. 

$33 

Wonrjy  Manager  (Dl 

$17 

Music  Shop  (Dl           123 

Omniwriler(Speller(D).I33 

Build  A  Book  (01 

$26 

SwifleaiciDl' 

$33 

Operation  Whirlwind! D)SJ6 

04  Forth  (fl)                    $23 

Mastortype(Dl 

$23 

Word  Writer) 

Print  Slop  (D)                J29 

Super Za«non(0)          $19 

Net  Worth  (Dl 

$44 

SBell'erlDI 

$33 

Print  Shop  Grapnccs 

INFOCOM 

SIERRA  ON  LINE 

TRONIX 

Libraiv(D|                  S19 

Enchanter  (Dl                $23 

HompwoTdlDI 

$33 

S  A  M  (Dl 

$39 

SpolunkerlOl                »21 

Hitchhiker  5  Guide  to 

Hnmewnrrt 

Stealth  (0)                   *21 

IheGala.ylOl           $23 

wiSlJi'llei  (Dl 

(47 

ACCESSORIES 

Whistlers  Biomer|Dii19 

IntidnltDl                       $26 

Ultima  (ttOl 

$39 

BASFSS  DD           (14  8.  1 

CBS 

in.isictues                       $7 

Wi.'  Iy(n>(Ol 

$23 

CaidcoAccr-,-. 

Call  1 

AlqporaSeries             C>H 

PUniittalttDj                 $23 

SIMONS  SCHUSTER 

Cardco  CjG  + 

Astro  GroveriDl            S2J 

SrsastalkertDi             $23 

Cinnn'o  .11 

Printer  lot             Cheap  1 

Dinosaur  Di9(Di         S28 

Sorcerer  (D)                   $26 

WordnUeriDl 

$21 

CompuServe  starter 

Dr  SeusstOl               S21 

WishBringer(0|.  .    .   $23 

Kermifs  Electronic 

Kit  (5  hrs.l 

S23 

Felony  (D)  $23 

KOALA 

Storymakf>riDl 

$21 

Digital  Devices  UPr 

nt  C 

Masloring  SAUDI        J49 

Muppet  Learning 

Typing  Tutor  l(t(Dl 

$26 

Printer  Interlace  . 

$44 

Math  Series         ...Call 

KeystDl $49 

SPINNAKER 

Disk  Case  (Holds  TiO 

$9 

Murder  by  Do;en(D)   S23 

Tatjiol  w/Paintet(D)    $49 

AdyenluteCiijalor(H)(19 

Dow  Jones  News 

SoaVoyagnrs                S28 

Koii(aPrlnlor(01          .$19 

Alphalint/oo(HI 

Retrieval  Kit  (^  his  1  $21  1 

CONTINENTAL 

LEARNING  COMPANY 

Counting  f  made  (D| 

IndusGT              Butt  Dnat  I 

Bookol  Mw  Gamcfi  S1fl 

AdElition  Mjitjici.'in  (Dl  $23 

Pacemaker  (Bi 

W.coHoss 

(12 

Homo  Accountant  |0)M4 

Gi-rtrudns  SecretS(Dl*19 

Fraction  Fe«er(Rl 

WicoBal  Haniili. 

(19 

OAT  A  SO  FT 

He aOer  Rabbit  (Dl         $26 

KiOson  KeyilRl 

Wico3  Way 

(23 

Bruce  LeetO)              S23 

Rockys  Boots  (D|        $23 

Ki[J«riter.(R| 

Wico  Trackball 

$29 

P.O.  BOX  278— DEPT  CG 

— WILDWOOD,  PA  15091    | 

•OrrisrinB  and  Terms:  Orders  witn  cashier  check  or  money  order  shipped 

mmediately   PersonaKcomuany  1 

checks,  allow  3  weeks  clearance   No  C  0  D  s   Shipping:  ContinenUl  U.S.A  — 

3rders  under  $100  add  S3.  1 

If**  shipping  on  ord*r>  a>*r  S100.  PA  residents  add  t 

<■=  sales  tai   AK,  Ml. 

FPO-APO— add$5  nnall  orders  1 

Sorry  — no  International  ordf^rn    Detective  merchandise  will  hn  rupl-iced 

with 

same  merchandise   Other  | 

returns  subject  to  a  to"" 

estiickmo  charqi'~.NO  CREDITS'  Hiilurri  must 

have 

iuthoruation  number 

|d12ll 

.ISI  !i;!91   Prices  subject  1 

i  change  wittioul  notice 
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C-64  SPEECH 

SYNTHESIZER/ 

DIGITAL  RECORDER 


Features: 

•  ExcellenI  sound  qualilvl  SojniJs  like  tape! 

•  Full  speech  synthesizer  wilh  unlimited 
vocahulary. 

•  Record  and  speak  in  anyone's  voice! 

•  Includes  CU-DELTAIflOD  RECORDER  UNIT. 
HEADSET  MIKE,  and  all  soltware  on  disk 
(or  la  pel 

•  Includes  sollware  Id  be  used  wllti  optional 
light  pen. 

•  Ligtit  pen  availatiie  lor  $29.95 

•  Even  records  music  onte  diski!  lo  be 
played  back  by  yojr  program. 

•  Comes  with  demo  programs  including  3 
talking  clock. 

•  Plugs  into  user  port.  Connector  on  back 
allows  lor  other  peripherals  lo  remain 
connected. 

•  Can  be  played  back  with  or  without 
recorder  connected. 

•  (flake  Isell?)  your  own  talking  programs!! 

SfiJid  S99.00  for  delivery  oi  send  S4.00 
(lefundable  on  purctiase)  lot  demo 
diskette  including  fiee  talking  alarm 
clock  and  olliers' 

ORDER  NOW  FROM: 
SEYMOR-RAOIX 

PO  BOX  166055    IRVING.  TX  75016 


INCREASE  DISK 
CAPACITY  100% 

•  DOUBLES  DISKETTES  INSTANTLY  • 

Now,  the  back  of  5'.  (jiskettes  can  be 

used,  even  in  a  single-head  disk  drive 

Double  all  your  present  diskettes  safely 

.  will  not  disturb  tfie  existing  datal 


nibble 
notch 


cuts  square 
notch  fi^r  Apple, 
Frankhn,  and 
Coinmocfi^re 

$1495* 


i  only 

'  S2  for  postage  &  handling  (S5  Horeign) 
Florida  res  add  5°b  Sales  Tax 

DISKETTES  low  as  990 


SATISFACTION  GUARANTEED 
OR  YOUR  MONEY  BACKl 


ORDER 
TODAY 


TOLL  FREE  1-800-642-2536 

FLORIDA  30S-748-3770 

or  send  check 
or  money  order  to: 


computer  praducti 

4211  NW  75th  TERRACE.  •DEPT.  1  4  1 
LAUDERHtLL,  FL  33319    ii  s  p.i  xn  tMS.-Jis 


TUSSEY  COMPUTER  PRODUCTS 


SPECIALIZtNG  m  COMMODORE 


W(  tifei  .1  kTt  fivt  dI  pr^cti' 


Orders  only  Please  800-468-9044 

Information  and  PA  orders       814-234-2236 

Open  9-8  Mon-Ffi;  10-5  Sat  East  Coast  Time 


kkLA 


Write  or  Call  for 

FREE 
40  Page  Calalog 
of  our  entire  line! 


f^T^^ 


PRINTERS 


Epson  LX-8Q 


Htv  itutt  imtti^f  ma6t.  1D0CPS  m  drtM  inotfv  Sritct  lrp4iitV»  {(wn  lop  cpnirel 

Our  Price $244.00 


Upgridt  0'  thr  pDpulir  Gtmrn^  1 DK.  Ailti  a  rear  \rnti  quality  mad?  and  21i  buffer 
Iniiinn  1I0CPS>nililllmii(lt.  30  CPS  in  NIQ  fnide  SothlriclLDnjniJiiitiCJi  feed 

I  yell  vtlfflritr 

Our  Price Please  Call 


(t»on  nx  go i'la's  m 

tpinnKBO' I3<9[in 

Epson  RK  ]O0L  FK  IDQ  Plem  Ca« 

Oilman  TO »l  39  00 

Dti  IJ.  91  93.  182 Please  tall 

Cadco  101   SZ59  00 

Cjidco  IDIIl , , S359  00 

Hush  80CD noaoo 

RiK^ianlQ , SJBS  DO 


SG  IOC 

ICQffimddOfe  it»ly Please  Call 

SD  10 53*9.00 

SG-lt,  SDIS Please  C3I1 

Puwenvpe  I Q  CPS  lejter  quality 5329.00 

Panjson.c  1031    SZB9.00 

Panaiomc  1090 SI 99.00 

Pjnjmnic  1032   Please  Call 


SPECIALS 

PRICES  VALID  UNTIL  JULY  31.  1985 
MSD  SD1  '  Heliatile  ilrive  loi  the  Commodore  04 
Our  Price $229.00 

Mirage  -  Database  Manager  and  Pmfessional  Word 
Processor  Package 

Our  Price 4109.99 

CardCQ  1/G*     Printer  Interlace 

Our  PricB S49.99 

NEC  12"'  Gmm  60  column  monitor 
Ouj  Prir;e S63.99 


Printer  Interfaces 


tPltiii  c<<t 
I7S  93 
li9S9 
H}99 

I  Call 


Aiailjblf  Ho#>  Hr^f  XeTet  Pimrei  Imeil^te 

t«,Bi  huiiei 

Xiric  QPI 

»«l«SPI/> 

Xtltt  SP) 

Ctf dLU  b  Wlii  hllfflKI    

Cudcg  '/'i; ISf  BO 

Catdto'/a M*W 

C«dCii  PS  MeilKi CM 

MW350 Ca"! 

TymK  Contieihon. 17699 

Caidis  ^  Wli.ile  .  .  CaJ 


Databases 


Tfie  Coniuliam tB3  99 

Milage  Oal abate  Wtntgit  Rtpul  Gtwaltf   ..  tE9  99 

Supeibiie  W*l  1^6  99 

Dale  Minatif  II  trr  Tunimilii t:6  99 

Praitilile  l>r  MSldl  t!9  99 


Word  Processors 

Wqrdprq  llf  P[oline[dJ  s:i9  99 

Wuidpro  ,J>/84  «/jp(llti|jhllll) S69  00 

Pl[itr£li|>(d| S5S.0IJ 

Papertli^n/speUpsckldl 176  39 

CstdM  Wiite  N(>««/64(cai1( S37.O0 

MirJDt  Piolessional  W  P(it| 569  00 

0mm  Wpiler/Spellei(d| S4S.00 

Xelec  rum  f^AdSier 534  99 

ll*el  Sfiitni  II  Call 

Cardco 

light  pen J29  00 

ftumtric  h»pi.d t35  CO 

b  ilQI  eip  miertaee  CB/&,.... 559(19 

Mail  Nm/64  532  00 

Sptll  Mm 531.99 

File  Now 52795 

Giaph  Now . CaII 

Cilc  No«    531.99 


Hardware 


91  90  Bariefiei  Included  90  coluirm  card  wiEh  Basic 

4  0  buill  in 1129  99 

BuiCaid  II  by  Billeriei  Included Ctll 

Spreadsheets 

Calc  Reluli  A<i   'l  can) IG7  00 

Cllc  Beiull  Uly  (cinl 133  99 

P  S  iProg  Spie>dsb>el|(d) 549  99 

Piadifilt  64((lj S29  99 

Pcadicalc  64[d| 529  99 


Monitors 


;eniih  U'Jlniber J83  93 

Jenith  !!■■  Gceen  182  93 

Sakala  SC  1 00  CoIk  MmilH  5239  00 

Cable  leir  mcAiEois 5995 


Utilities 


C^nadA  AyM  backup  pioQfffn 539  95 

S>moni  Banc  S39.9S 

CSM  li41  Alijnmenl  532  99 


WE  FEATURE: 

lOW  PRICES— tl  M  dont  hivi  INe  iDwtil  pii«  |in 
Linlikelr  event)  pltest  gtve  us  a  chance  to  beii  ii 

FAST.  DEPENDABIE  SERVICE— Tqui  oilier  on  in  slock 
iterrs  is  shipped  UPS  ground  ths  ngii  buimtss  dty  UPS 
2itd  day  and  neil  day  air  available 


COMMODORE 

Coming  Soon: 
Commodore  128 


iifri      rut 


f  1 1 1 1  I  *  I  f^i. I.I  I.I.I  1 1  I  1 1 

I  11  I  I  t  I  M     I  I         h  L  I  1  . 

'  f  '  I  t  I  I  u  It  I  I  >  I     )',  1  L 1 1 
'  Mil"'"  'piM    !.b 

PLEASE  CALL  FOR  PRICE  AND  ftVAIUBILITY 

New  Low  Prices  on 

Commodore  G4 

1702  Monitor 

Prices  are  dropping.  Please  call  for  latest  low  price. 


— • 


( 


imsBm^ 


1S41  Disk  Drive $179.00 

SX-64  portable $449.00 

1660  modem   Please  Call 


MODEMS 

Westridge  6420  Automodem 

Thii  M  Out  btf.1  ittlmg  inQdeni  II  ii  dulod'il,  dnjlQiniiA'Fd.  juEarei3i«l'.  wilh  upload. 
?4ik  r^cfivir  hu1lir  IE  it  canpHibli  Ailh  laFlivirc  Toi  thi  lE&Q  moftcm    


PROLINE  SOFTWARE 

C  PcMei     C  lan^aye  campilet  loi  the  C  ti4  includes  530  paye 

iiijnual ..     1119  99 

CadPic   148  95 

Cailitxu   148  M 

Piolile J399S 

Pal  64 mn 

Pmtei  64 I39M 

rpoSboi  64 489  SJ 

Wordpio  i3S  93 

Sptllpio   139  99 

Disk  Drives 

MM  SOI 121900 

MSD  SOU  Call 

Indus  Gt  Dull  Oinl t24g  00 

1541    Ctll 

New  Products 

TriO  PrDm  Sa1U||<nc    Ifilrijrjiti!  W  P     Om&JIf. 

Sp<»diliMi   164  9^ 

Mumepik  \\am  BjT  IoeI,  InEFgnlrd  WP,  Qalibifr. 

Idecotiffiufiitiironi  -  -  - i , C«il 

Vij9itd:r  inE  Spre^idihteT,  Ditabtsc,  Butiiuti 

Giaphic! , ,  I  .. .  I Cill 

Epyj  fast  Loid C*il 

BroifrbuntS  f'rinr  Shop    131  93 


dPA-nlasd.  and  i 
97GM 


UPP  ID64mo^<m  H/V^P  etrrinnal  . 

Cornfnuitrve  Stirird  KiE 

Compu-sfJ^r  Starlet)  Kit  a/j  inodtm 
VIP  lernimal 


I  >2a9b 
I  >J1  9b 

.  J39  39 


ViiUi  ceim«nal 

Vidlt^  ferniinil  »nd  C-pmctuttrvt  Slarlrd  KiE 
Toitfil  !tiet(i'n»my  meal  ions  Modtm 


(29  9S 
J5Bg5 


DEALER  INQUIRIES  INVITED 

PLtASt  NQTt  Whrn  <n*  atk  fou  la  cill  For  i  putt  i1 1 
becfuir  pittci  [in  ihosf  lEfntj  tn  VQlil^lf .  >nd  wt  Ainl 
Ea  ba  lura  At  car  gut  fau  Iht  lowtii  pncti  wa  can 


To  Ordar  By  MuL.  S?nd  p^r^ondl  chet^.  montv  Otdtr.  or  tarlilied  thecli   Alio^  2  ■Attki  ht  {jetsDnal  ch«Ei^  Eo  cl^ai 
Shipping.  SdHajiif  jnd  ^jcte^^anes       >d<td  13  li^w  ordei       CUD  orders       .U'dft  U  ^Otiir^guljrvrniipiiiLjiiridiije  ptitjQii  shipped      PrmiSFb 
ddd  JSD  QD       Oivb  Utinf^  jiid  \1uiiilo4>        dlld  H  Ud  CajHEol  ciltifr  lPM}^plllljLhJ^((e'^  AitdilKJiidl  JlijtpmijriMjLiir^d  uii  APC].  iPQ  AK.  HI.  find 
lur^iljii  u' lit!  I  It 

Tarnn:  M  piicri  Nliaci  caih  ducouni,  add  JSiat  fllaiiiiCif d oi  Viit.  ManuFjciurrr  i.  w^ranut;  honaied  wuh (dpy  o^  our mvuKc  AIL  SALtS 
AF^t  riNAt  UfIicTivf  prudmct;  ifihldfcdui  rppuiir^id  .^rtMjf  di^nreliun  PBn'tiirly«niam.idienE&dd(t  6'^sdlcildt  f'ri-CFi  jnd  Itniis  i^uCiie'Cl  [ACh^ngt 


TUSSEY  COMPUTER  PRODUCTS 

BOX  1006 

STATE  COLLEGE,  PA  16801 


ATTENTION 

ALL  COMMODORE  64, 

VIC  20,  COMMODORE  16, 

AND  PET  OWNERS 


A  complete  self-tutoring  BASIC  programming  course 
is  now  available.  This  course  starts  with  turning 
your  computer  on,  to  programming  just  about 
anything  you  want!  Ttiis  course  is  currently  used 
in  both  High  School  and  Adult  Evening  Education 
classes  and  has  also  formed  the  basis  of  teacher 
literacy  programs.  Written  by  a  teacher,  who  after 
having  taught  the  course  several  times,  has  put 
together  one  of  the  finest  programming  courses 
available  today.  This  complete  14  lesson  course 
of  over  230  pages  is  now  available  for  the  COM- 
MODORE 64,  VIC  20,  COMMODORE  16  and  PET 
computers  and  takes  you  step  by  step  through  a 
discovery  approach  to  programming  and  you  can 
do  it  all  in  your  leisure  time!  The  lessons  are  filled 
with  examples  and  easy  to  understand  explanations 
as  well  as  many  programs  for  you  to  make  up.  At  the 
end  of  each  lesson  is  a  test  of  the  information 
presented.  Furthermore,  ALL  answers  are  supplied 
to  all  the  questions  and  programs,  including  the 
answers  to  the  tests.  Follow  this  course  step  by 
step,  lesson  by  lesson,  and  turn  yourself  Into  a 
real  programmer!  You  won't  be  disappointed! 

We  will  send  this  COMPLETE  course  to  you  at 
once  for  just  $19.95  plus  $3.00  for  shipping  and 
handling  {U.S.  residents,  please  pay  in  U.S.  funds). 
If  you  are  not  COMPLETELY  satisfied,  then  simpiy 
return  the  course  within  10  days  of  receipt  for  a 
FULL  refund. 


Fill  in  the  coupon  or  send 

a  facsimile. 

1    NAMf: 

CG  j 

1    ADDRESS:                                                                          | 

]    CITY:                                                                                j 

li    PROV./STATE:                                                                1 

1    POSTAL/ZIP     CODE:                                                 | 

Check  desired  course:           commodore  64  i  : 

VIC     '               PET  n 
1     Send  Cheque  or  Money  Order  to:       COMMODORE  16     1  i     1 
1     Brantford  Educational  Services                                            | 

1    ^i^'JriJrS,                       Complele  course:    $19.95    | 
1     SrN?R^3S3°'                        Postage  .r,d  hand.:    S3.00     | 
1 Total:                       $22.95     j 

aa     COMPUTEI's  GazettB    August  1985 


CALL  TOLL  FREE 


SOFTWARE  SPECIALS 


f  isher  Price 

Learning  Sottware 

Alpria  Hu,i ;; 

LOiic  Lexis 
Movie  OtUoi 
%ti  Speilei 
Songmjker 
1(1  S  Aim  Im 

Vfiaimr  Clisijci  By  Fisfiei 
Beiow  The  Rest 
Sftiss  Famify  Rcbtrison 
Alice  in  Wcmdeflira) 
Tieasure  laand 
Robiri  Hood 
V/iiard  ol  Ot 


jf  penguin 
',i^' software' 


One  SI 

Transyivanra 

Swora  of  Kadasti 

Xyphus       

Graphics  Magidan  Piciure 

Painte? 

Spinnakei 
CounTiog  Parade 
Early  Learmrig  Fritnds 
Math  Bustei 
Piesidjftl's  CtiO'Ce 
Sum  Ducks 
Arrwort 


ii.n 
12. n 

1I.M 
IJ.M 
HM 
PriH 
16,99 
16.99 
16.W 
tS.99 
1t.» 
1B.99 


19.» 
19.99 
19.99 
19.« 


2T.99 


DragoTrtOricf 
Fatitenneii  451 
H8noer.'oij5  *il>i  Ram.) 


1999 
1999 
1999 


Pi'DrestlDnji  SaHwtri 
fleet  5y>/r--  .■    .■,  - ;  I'-ixesMr 

Allh   0^.1   .-.    ,'IJ  ^.vj    ^.|:r[]   ^pj;| 

crieck  59  ^^ 


CSS  Soflmre 
D(  Eeuss  Fm  up  The  Mii.up 
Piiinv 

Sesame  Slieti  !.ener-Go.'Ro(j™) 
Big  Birds  Fun  House 
The  Sea  Voyaijer 
Weather  Tamers 
Mo»i(  Musical  MiiJntss 
Success  w^Deciriuls 
(AiJd/SutJll  D.J 
Success  w/[)<omils 
(MultrDiv)  D-r 
Success  vtJfraciiDns 
lAStirSoOtl  D.r 
Success  w/Frac]»ons 
(MuWDiv)  D-r 
Duck's  Ahoy 


19.99 
19.99 
19.99 
24.99 
1299 
9,99 

U.99 

14.99 

1499 


S  commodore 

1702  MONITOR 


PRINTERS 

Gemini  SG1Q 209^= 

Gemini  SG15  359'* 

Gemini  SG10C  w/Buiit-in 
Commodore  Interface  Call 

Gemini  SR  10/15  newi Call 

Gemini  SR  10/15  newi Call 

Gemini  SBIOnewi Call 

Silver  Reed  400  ,    .  249»» 

Panasonic  1091  Call 

HUSH  80CO  Snnalter  Ouieler  SS^s 


r]  MONITORS 

!  BMH  Holm       14 


Dinu  ijuiur  .  .149^^ 

ij  Pan  1300  RGB  & 


BMC  Color 

Pan  131"  Hi 
Comp 

Sharp  lireen . 
Sharp  Amber 

■-J  MODEMS 
v^Wi  Migfily  Mo  , . 

**■'  „  comiii  meo 

,  "-  J  Total 

,  ^nelecommjnicai 


28gss 
64SS 
699S 


LETTER  1101 
QUALITY  PRINTER 


;Z„f.^.l.•.l,.r,.l..l.^.fl.f,^i^■l^.1  J  I   \    ' 
I'/T"' '*■"<'■'■■'■'' -'I'lcit*  '^»"S,^.l    I  \    \ 


f  I  commodore 

64 


14495 


^Z  commodore 

NEW  PRODUCTS 
801  Mcs         <oen95 

Color  Printer  . .  *  A05f  *" 

C-16  Computer 79"' 

C+4  Computor IBS*' 

801  Printer  149»' 


Hoi  Whmis 
G.  t  Jot 

QjscMI 
Pilstop 

PitSlU)  II 

9  to  5  Typing 
MorfTa 

Touch  lablels 
Koala  TouUi  TabiEi-Ca-; 
Access 
Ncuiial  Zone.O/T  . . . 
Sjrriemislf'-D/r 
Beachhead -D/I 
Masl^r  Compoaer.D 


f^^^^  ..«„^..^  13"  Color  Composite  C+4  Computor 1B9" 

'  .  i^SSa  ^^?T^          «-.o  Monitor  13M31U  ^Ol  Prinler  149» 

I  f  ^K5?5nW  MigMy  Mo .64''i»  B03  Printer 174»» 

iL     »*■' „ Comm  meo            79"  $^JtMt%K.                           n 

\\l    \    ^(Telecommjnications..Call  m^W'~w — ^     __<\filtr'TN'*  \ 

^-i^^ — ^^n;;«irXMAW  PRODUCE-.  V- 

•     Ar^SS^TXC^VilftiSl  ndetidets    . .  ,12.95     M'^^,^ ,,    , .,05   , 


Proorjm  Rel  GuJcte 

Assemblei  D 

[jsy  Fioanct  1,  u,  ill.  IV.-D 

Easy  Calc-0 

Easy  SCNDIO 

Easy  Spell.  0 

Logo-O 

The  Manager-D . . 

General  Lwoef^D     .   . 

Accis  Rec  D 

Accis  Pay-D 

Majic  Desk  0 

Zork  I.  II  m  liro 

Sijs|]«nclet]'0 

Slarcioss-O 

Silent  Guiler 

Deadline.  0 

Sky  Travel 


24.95 
29.95  • 
?7.00  ^ 


CftLL  FO",,o\i;     139" 
13OXE  Compul*^'  I'^o'^       9411 

%50O.soD.^e 
1027  LeUgi  QuaiiiV 
,     piiiiter  .    ■  ■ 
lOIOPtoQ'^m 

'     Recordet ■     ■  ■  ■ ■ 
'   Touch  Tat=let 

fesemlEdwr . .  ■  ■ 

Asieioids     

fvtaiwtiw    ■ '  ■  ■ 


10.96 
CcoVipede--   ■■■   '    ■      .10.95 

Chess     •  ■       ■  •   ■ 12.95 

Oelendets     ,12.95 

Dig  Dug  ■  . ,  .12-95 

DooWV  l^ong  If    ■  ■        10.95 


199" 
.3*" 

15.95 
10.95 
25.95 
.10.95 

12.95 


Eastern  Hoot 
f,isl  MP*!*^' 

Home  Fife  ^^'-  ' 
Jousi  ..-.■■■■ 
Jungle  Hurt     ■   ■ 

LogoKi^.  ■        ■ 
'^''t"f&  outdoors 
Micro  Solt  "i^-" 


10.95 

15.95 
13.95 
10.95 
10.95 
15.95 
12.95 
12,95 
25.95 
'  10.95 
n.95 
18.95 
12.95 


12.95 

12.95 

12.95 

15.95 

15.95 

15.95 

15.95 

12.35 


Moon  Patvot 
pacmao 
Ms  Pacthan  . 
Music  t  ■  ■  • 

paint.   ■■  -  it-^- 

peogo.   ■■-  ...12.95 

pote  Position 10.95   " 

Oix  '.■..«-9^,  T 

RoMtton    .•••••         10, 95  • 

space  W^st**^'^  10.95   4 

StarBaidets     _  i3.95   , 

SupwS^V^"'^'  .17.95   , 

TeleW      ■   ■  10.95 
Tiffiewise        ■   ■  ■ '        13.95 

Typo  Attack  .■        20.95 

\JiSicalc       •  • 


m  ORDER:  CALL  TOLL  FREE-WE'RE  PROUD  OF  OUR  PRICES-SATlSFACTtON  GUARANTEED 


wm 


1-800-221-Z760  or  518-3494020 

CUsck.  Money  Order.  MC  or  VISA  icciplidfND  additional  chtrgt  tor  MiiMfCiid  md  VluR>ll  lor  itilpping  and  handling  Intoririllon/NYS  raildontt  i4d 
afiplluhla  ulei  lii/Prlcei  and  anllamilty  art  Dibjact  to  changa  allhoul  iwllMfAII  bttory  Irtth  manhindlu  with  manutacluitf^  winantr.  Ofatin  VHfam*. 
Call  lor  rKont  ptlci  nduelloRi  and  ntw  nhali  Informillon.  Plui  ihlpplng  and  handling.  No  rtluraa  wnha*!  rtlum  autliwlnltpn  numlw 


or  Write  I 

Ccmputer        " 
CflntBis  11 

II  -ftrniliiBl  Dt'^ 
Plilmrin),  NY  I1S03 


CONVERSE  WITH 
YOUR  COMPUTER 


AT  LASTr  A  FULL  iMPLEMENTATmN  of  Ihe  {^rigm^l  ILIZA  o^O- 

gram  19  now  availably  to  run  on  your  CoTiiTiodore64' 

Cr«JilQd  at  MIT  in  1966,  EUZf^  hai  becoma  ihve  wpfid'a  mosl 

Cfllflbrfli:etl(iiH«i>ciHhnlBlNgcni:p()flmoftSltaiiflrtpfOflrnm  ELIZAiso 
rrpn-dir^^ctiye  pii|<chDitiBrspiti  nho  anaivi^s  pAch  alaLemsnt  as 
yQU  Eypt  IE  in  BH.d  lii^n  Fp)pu>ncli  wiSti  ^o;  oiA^n  commcfil  or 
queition— iiri[)ribrf4mATh)dr«  c>>l«n  anazmgiy  appropntie'' 
D4S,igirifd  iQ  run  cm  a  lar^je  mainFrafnf.  ELIZA,  fiat  rftver  bclo-re 
iMen  avftifablfl  to  perionai  computer  yjer*  excspi  tn  greaiiy 
5( rap pecJ  down  vflpsion^  lacking  ihg  sophisixaiiflfi  whicf  maaeitie 
Dttgin^l  program  so  t^acmalirifi 

Now.  our  new  CommiM;:]or&  C<4  v^rjrori  possessing  the  FULL  power 
and  ^ange  ol  ejtpres^iori  0I  the  original  Is  being  oMered  [it  the 
mlroductof  y  price  ol  only  S25  And  i(  /Ou  want  to  Nnd  out  how  she 
does  it  iof  leach  her  lo  do  more)  we  will  include  iht  complele 
SOURCE  PROGRAU  tor  only  S^O  ad'J^I'Cnal 

Ordf^r  yOLTF  Cop^  9l  €LlZA  toda !^ a P d  y Du'il I  n^ ver  again  wOO^TerbQw 
(0 r^jpoTiiJ  whffn you  hsflf  lomflonoia^,  "Ohiy, 'el'?  if*  wP^a! thi* 
campLilriiT  of  yours  c^n  aclualli^  cfo^ ' 

HEAD  WHAT  THE  EXPEflTS  8AV  ABOUT  OUR  VERSION  OF  ELIZA; 

"Much  mOTp  than  a  mec&  yamo... You'll  be  improsaed  with 
EUZA    .  A  convincJno  deinons!rallDn  ol  Artificial  InlelH^ence " 
-PCjUAGAZ^wf 

"Dfthflhllyl  arilertaLnmem  An  ideal  medium  lot  jtiowang  of!  your 
syil«in  '  -  WJCflOCOJUPU  T;VG  MA  Gi*  ^JWc 

■"ELIZA  isart  sstuundrng  piece  al  sofiware...  A  lascirxaEmg  program 
to  use  and  sludy."     -BAfiONS  UiCFtOCOMPUTtR  PIPQRTS 
"ELl^A  19  d  great  way  lo  Inlioducc  /our  friends  id  computers  ..A, 
vary  lunny  parly  game"  -PATERA.  McWLUAMS 

"EUZA  ii  an  fliicepiional  program,,  one  Ihara  lur^  tc;  usti,  ^hows  o'l 
your  machine,  and. hBigrekthniorictt inter tjt" 

-POPULAR  COUPUHHG  MAQAZttiE 
"Thii  ve^non  ol  EltZAji  iheb^ii  *a  have  ueh  As  a  pAriy  >game,  ii 
IS  unmatchw)  ■■  -HOWf  APPUCATlONS  f  Ofl  T>f£  C^^ 

ELIZA  »S  AVAILABLE  IN  THE  FOLLOWING  FOHMATS: 

(Pl^a^e  specify  Dish  or  Cassette) 

1 ,  Proiecled  Version S25 

[Prolflcted  Versfon  car*  0&  run  t>ul  ool  lisifrd  or  modiliedh 

2.  UnproiectedCommodOfefi*  BASIC  Source  Vertlon  S45 

[Source  Vfrsicn  can  be  luted  and  modilied  as  well  h  run) 

Qo-th  versions  include  a  us  page  u$-er  (nanual 

Please  Add  S^OCihipi^ing  and  handling  IoaH  oiders 

(CAiircrrMarein^eniipie^i^eaddg'r^^  sales  19?] 

ARTIFICIAL  INTELLIGENCE  RESEARCH  OROliP 

921  NorlhlaJoELaAvenue,  Dept  G 

LOsAnQoles.  CASOO^S 

(213)655-7368     (?n)  654-2514 

MC.  VISA  3.n4  Checks  accepted 


DUST  COVERS 

•  CUSTOM  MADE  TO  FIT 

•k  Heavy  32-oi.  VINYL  ANTI-STATEC 

•k  EXTENDS  EQUIPMENT  LIFE 

■A:  Choice  of  Colors  Lt,  Ton  or  Brown 

COMPUTERS 

C-M;   VIC-20;   C-U;   PIUS   4 7.00 

C.128:    B-I2B    13.00 

DATASETT£     (N£W,    CIN)     S.OO 

DISK  DRIVES 
c-1541;  C.IS71  INDUS  GT .. e.oo 

MSDS/D;    APPLE   S/D B.OO 

MSDD/D;   APPLE   D/D   UKIT   10.00 

PRINTERS 

C-152S/MPS801       10,00 

cis26/MPsaoj  13.00 

C/MPS    803;    C-1S20;    C-IS30   B.OO 

PANASONIC     KX-P1090/91 13.00 

EPSON  MX/RX/fX80 13.00 

GEMINI    10   a    STAR   lO'i   13.00 

GEMINI   IS   I,    STAR    IS'l    16.00 

OKIDATA     S1/9a     13.00 

JUKI     6100 16.00 

OKIMATE   10 8.00 

MONITORS 

C-1 702/1 703;   C-190I   RGBI 16.00 

lENITH    ZVM    122/123 16.00 

ZENITH   ZVM    131/133   23.00 

TAXAN   RGB   2110 14.00 

AMOEK   COLOR   t 19.00 

BMC    COLOR ...16.00 

VIDEO    RECORDERS    13.00 

(Dirnvniiont   R«quir«d) 

Order  by  stating  NAME  and  MODEL 
and  COLOR  CHOICE  TAN  or  BROWN. 

Enclose   check   of  mcney  orcfef   plus   SI  .50 

per    ilem    [4.50    majc.J    ihippinq    ond    handling 

California    Res.    Include   6.5*%   Sales   Tax, 


SPECIAl  COVERS  WtlL  BE  MAOE  TO  YOUR 
OIMENSIONEO  SKETCH.  SEND  YOUR  RE- 
OUIREIVtENTS   FOR  OUR  lOW  PRICE  QUOTES 


Crown  Custom  Covers 

9606   SHELLYF1ELD   ROAD  .Dopt.  A 
DOWNEY,   CA    90240 

(213)   862-8391 


THE  ULTIMATE  SIMULATION 


THE  GAMK  f 


Version  II 

For  The  64 

Impressive  Graphics 

With  Hi-Res  Features 

Realistic  Soutid 

Stnitffjie  Thought  Involvement 

Tlie  Only  Game  That  Parallels 

The  T.V.  Series  And  Movies 


UPLAND 


Dept.  S. 
P.O.  Box  1324 
Meaford,  Ont. 
NoH  lYO  Canada 
(519)  538-1758 


SOFrft'ARF.       {Oijk  Only} 

$21.95  Cdn.     $19.95  U.S. 

Ont.  Residcnis  A^  7%  Provinciol  Sales  Tox 

Dealer  Inquiries  Invited 

Even  Spock  Would 
Find  It  Challenging 


C-64  &  C-128*  OWIMERS: 

Slop  playing  "Hide-and-Seek"  witfi  your  Disk  software!  Let 
your  Commodore  64"  "memory"  do  all  the  work  tor  you  with 
MASTERDISK'.  Easy  Manual  and  Program  Menu-Screens 
make  everyone  n  "pro"  in  1  day! 

Here's  a  small  "PEEK"  at  SOME  of  the  FULLY-INTEGRATED 
POWER  of  PRODUCTIVITY  at  your  fingertips     . 

•  a  SORTED  Master  Catalog  of  ALL  your  Disks  (even  those 
un-listabte  "prelected"  Directories:  Names.  ID'S,  File  into, 
olc  ) 

•  Search  t  List  any  File/Disk/ID  in  seconds,  automatically,  in 
anyof  SEVEN  WAYS 

•  Transfer  ML-Programs  or  Files  from  Disk  to  Disk 
(CATEGORIZE  your  software) 

•  Slop  disaster  tiefore  it  strikes:  change  duplicate  ID's  fast. 
without  total  re-copy. 

•  Restore  accidentally-scratched  files  in  a  flash,  with 
VERIFICATION  that  they're  OK. 

•  Works  with  1  or  2  Single  Disk  Drives  (ISill,  MSD.  etc  )  with 
or  without  Printer  (Commodore  or  ASCII] 

•  Handy-Reference  Card  for  HEX/ASCII/BINAflY-TO- 
DECIMAL  VALUETRANSLATION  +  FORMULAS,  included 
FREE. 

•  All  this  '  MUCH  MORE,  for  just  S34.95.  (U.S.A.),  S45.95  (Canada) 


NEW!!  -  MASTERDUAL*',  "Son  of  MASTERDISK®"  , , . 
same  powfer,  but  witfi  Dual  Drive  Speed! 

•  Same  Catalog  Features  as  MASTERDISK* 

•  Same  Disk  repair  functions,  too 

•  For  all  C-64  &  0-128"  systems  with  Dual  Disk  Drives  (4040, 
MSD,  etc.) 

•  Utilizes  all  Dual  Drive  functions  for  maximum  speed  and 
ease  of  use 

•  FREE  Handy  Reference  Card  for  HEX/ASCII/Binary  to 
Decimal  Translation  •  Formulas 

•  Experience  FULLY-INTEGRATED  POWER  for  just  S29.95 
(U.S  A),  S39.95  (Canada) 


'MASTERDISK'  and  fifl  ASTER  DUAL'  arc  also  compatible  with  Ihe  NEW  C-1Z8  (m  C-64  Mode)' 
We  ship  within  24  hoursi      Send  Money  Order  or  Check  to: 

INTEGRATED-SOFTWARE  SYSTEMS  Ifvl  CANADA:  Cricket  Distfibution  Co., 

P  O.  Bo)t  IQOl.  Amfis.  lA  50010  P.O  Box  953.  Coboiirg. 


VISA/M.C./C.O  D  .  Call  (515|  233-2992 
9am  -  9  p.m  (Ceiiiral  Timo)  Mon -Fii, 
Add  S3  Stiipping/plgs  S2  Foreign.  C.O.D. 
I A  Residenis  add  4%  Sales  Tax. 


Ontario,  Canadii  K9A  4W4 
VISA.'M  C VC  O  D  ,  Call  |416)  372-3692 

9  am  -  6  p.m.  (Eastern  Time)  Mon.-Fri. 

Add  S3  Shipping/plus  S2  COD 

Ontario  Residents  add  7%  Sales  Tax 


Whether  you  hiiuii  ions  or  hundroils  of  disks,  now  YOU  can  bo  (ho  IVIASTER  of  your  TOTAL  Software  Libraryl 


MUST  LIQUIDATE  ^Z^S" 

TOTAL  Personal  computer  system 


GET  ALL  THISATONELOWPRtCE! 

64K  Computer  •  16  Hue  Color,  5"  Monitor  •  Disk 
Drive  •  Printer  •  Two  Software  Pacltages:  "Easy 
Script"  word  processing  and  "The  Manager" 
data  base  program! 


Carries 

easJIy  as  a  suitcase! 

Plugs  Into  115V  outlet. 


Sorry f  we're  not  permitted  to  PRINT  the  famous  brand-name,        -^^^^^ 
BUT,  we  CAN  "tell  all"  if  you  call  us  TOLL  FREE:  l'800-^328-0609! 

THE  PRINTER. 


THE  COMPUTER. 

For  business,  educalion  and  home  usel  Thousands 
ol  programs  are  available. 

Snap-on  computerl  MK  RAM.  20K  ROM.  Full-si;e  type- 
wriier  keyboard.  Upper  and  lower  case  letters, 
njmerals.  symbols,  reverse  characters.  2  cursor 
control  keys,  4  (unction  keys,  programmable  to  8, 
Music  synthesizer  witb  3  independent  voices,  each 
with  S  octave  range.  Input/output  ports  accommo- 
date . . .  user,  seriai.  HOM  cartridge,  joysticks,  ex> 
ternal  monilor,  phone  modem. 

Built-in  dlik  drivel  Intelligent  high  speed  unit  with 
5V<"  floppy  disk  recorder.  170K  formatted  data  stor- 
age: 35  Iracks.  16K  ROM,  Uses  single  sided,  single 
density  disk.  Serial  interface.  Second  serial  port  to 
chain  second  drive  or  printer. 

BujIMn  color  monllorl  Displays  JO  columns  x  25lincs 
ol  text  on  5"  screen.  High  resolution.  320x200  pix- 
els. 16  background,  character  colors. 

Bulll-ln  ROM  cirtrldflB  port!  Insert  ROM  program  car- 
tridge. Multitude  ol  subjects  available  in  stores 
across  the  nation  I 


GrapbJcs  quaiiiy  6  x  7  del  matrix  printer  An  ideal 
"tit"  lor  this  system  . .  .  iniJ  included  in  the  aston- 
ishingly low  package  price  below! 
Print  niBtlJod:  Bi-directional  impact  dot  matrix. 
Character  malrix:  6  x  7  dot  matrix. 
CliiriCters:  Upper  and  lower  case  letters,  numerals 
and  symbols.  All  PET  graphic  cbaracters 
Graphics;  7  vertical  dots  —  maximum  480 columns. 
Dot  addressable. 
Character  carles:  CSM  ASCII  code. 
Print  speed:  60  characters  per  second. 
Maximum  CDlurnns:  SO  columns 
Character  spacing:  10  characters  per  inch. 
Line  leed  spacing:  6  lines  per  inch  in  character  mode 
or  8  lines  per  inch  selectable.  9  lines  per  inch  in 
graphics  mode. 

Line  teeit  speed:  5  lines  per  second  in  characler  mode. 
7,5  lines  per  second  in  graphics  mode. 
Paper  lead:  friction  feed.  (Tractor  teed  optional.) 
Paper  width; '1.5"  to  8.5"  widih.  Up  to  iO"  with  option- 
al tractor  feed. 
Multiple  copies:  Original  plus  maximum  of  two  copies. 


Olraentleni:  la'W  x  8"P  x  3V,-H.  Wt.:  6'/;  lbs.  Fewer: 
t20VAC,  60  Hz. 

THE  SOFTWARE. 

"E»sy  ScH[rt"  One  ol  ifie  most  powerful  word  pro- 
cessors at  any  price!  Cut  re-typing,  create  docu- 
ments Irom  Standard  paragraphs,  do  personalized 
letters,  see  and  change  a  document  before  it  is  print- 
ed. Instruction  manual  has  extensive  training  sec- 
tion that  simplilies  use  . . .  even  lor  someone  who 
has  never  useil  a  computer  or  word  processor  beforel 

"The  Manager"  A  sophisticated  database  manager 
for  business  or  home  use.  Business  uses:  accounts 
payable/receivable,  inventory,  appointments,  task 
manager.  Home  uses:  mailing  lists,  home  inventory, 
recipes,  collection  organizer,  investment  tracking, 
checkbook  balancing.  School  uses:  research  arti- 
cle index,  gradebook. 

TOTAL 

Personal  Computer  System 

Now  Available  At 

FAR  BELOW  dealer  cost! 


Compatible  with  Commodore  Computer  Systems  (Hot  included  in  package  price.) 


JOYSTICKS  (Set  of  2) 

Give  you  the  fun  ol  playing  a  wide 
selection  of  games 

Mfr.  Utt:  $59.90  pr, 
Uqutdation  Price 


$18 


pr. 

Hem  H.S23.83SZZ  01.  S/H:  S6,00  pr. 


64  MODEM 

Access  new  worlds  of  intormation  with  your 
computer. 

Mfr.  List:  $109.95 
Liquirtatian  Price 


$44 


llem  H-523-63646-00.  S/H:  54.00 


TOTAL 
PACKAGE 
PRICE . . . 


$ 


488 


llom  r^.S23.G40n-02 
Shipping,  handlmg:  S24.0O 

Other  popular  brands  of  compErter  peripherals 
avaHabh  at  liquidation  prices.  Forinforma- 
tloit,  Call  TOLL  FREE:  1-SOO-3ZS-0609. 


KStZ  I^S  li'^'i^ 


Credit  cvd  fnAmban  can  ordw  by  phonv. 
24  hour*  ft  dty.  7  djtv*  ■  wB*k. 

Toil-Free:  1-800-328-0609 

Your  chvck  ii  wvlcom*! 

Ho  dfllay*  vvh^n  you  p«v  by  chedtl 


C.O.M.B.  CO. 

Authorized  Liquidator 

14615  JBTMAVENUr  I^OBTH 
MIMMEAPOLIS,  nfllNNESOTA  S!744t.33B7 


■  SEND  ME  THE  ITEMS  I  HAVE  LISTED  BELOW 
'      Price  (ubjact  to  change  sUer  60  tia\fi.  Salei  ouTvdn 
I      CQntinei^^al  U.S~  are  subject  id  ipAcial  condnions 

I 


Pleasft  call  or  wnl&  to  inquifn 


Hem 
No. 


Kow 
Many 


lt«m 


Ship/ 
H*ndl. 


Prica 


C,O.M,B.    CO.! 

14G1&  Zeth  Ava.  v. 


Item  H-523 
Minnaapolis,  MN  55441-3357 


SflndlhailomttndicalsdfltlDtl.  [Mjnnofpolif  neiidsniyiddGN 
utMtJK,  Pt«aMalh:w3-4w*«t(ifordoliv«fy-  So^ry.  noC-0  O  3 

n  My  chac  k  ot  monay  of dan  ii  ondotod  .{No  (tolayt  in  procvt- 

ilng  ordati  padd  by  chack,  thanki  to  TelaChac^.j 
ChafQp:  :]  MaitafCard*  D  VISA  D  Am.  Ek.  3  Oinera  Club 

Acct.  No-  -. Ejtp 

PLEASE  PRINT  CLEAnLV 

Narna ^ 

Addrau  

Ciry ^ _ 

Stai* ZIP 


Sign  hara  . 


Sensational  Prices! 

.  .  .  On  Our  Most  Popular  Items 


tntroducing  .  .  ■ 

THE  990  DISKETTE 

Are  you  paying  too  much  for  diskettes?  Try  our 
firs!  quality,  prime,  5V4"  diskettes  (no  rejects,  no 
seconds)  at  Ifieso  (anlasic  sale  prices  and  save, 
save,  SAVEl  Disks  are  pad(agod  in  boxes  of  50: 
each  box  contains  5  shnnk-wrapped  10-packs  that 
include  diskettes  in  sleeves,  labels,  and  wnte- 
protect  labs. 

Each  diskette  is  certified  to  be  100%  error  free  and 
comes  with  a  lifetime  warranty  (it  you  have  a 
problem,  well  replace  the  diskefie),  All  diskettes 
include  hub  reinlorcemenl  rings  and  write- 
protect  notch. 

All  disl<ettes  are  double  density  and  worit  in  either 

single  or  double  density  drives. 

SS,  DD  Diskettes,  Box  ot  50 

32391  '49.50-»99C  ea.l 

DS,  DD  Diskettes,  Box  of  60 

32403  ^64.50-11.29  ea.i 


The  Most  Complete  Disk  Drive 
You  Can  Buy 

Includes  Word  Processor,  Spread  Sheet,  and 
Dale  Base  Manager 


INDUS  GT 


ONLY 


»259 


Sifllo-ol  the-art  ansk  Onvo  tot  C**  a/MJ  VtC?0  PeaiurQi  LED 
50<ior  ifK^KJiior.  DkictronH:  wmft-prolect.  buit-m  wfKJge,  and 
opotstising  ^poods  up  to  400%  laSlat  Package  includes  caCi4«) 
and  p&^et  supply ,  carrying  case  thai  doubttK  as  a  AHi  Hor^ga 
file  AND  soMrware  staler  pacl^ag?  feaiunng  wwd  processfif, 
spreadsheirl,  antS  database  moAc^r  pro^ami 

FULL  YEAR  PARTS  AND  LABOR  WARRANTVH 


33443     IfKius  GT  Dtsk  Dnva 


ONLV  '259 


LOWEST  PRICES! 

We  can  offer  you  some  of  the  lowest  prices  in  tho  counlry  on  Ihe  mo$l      —11,^^,^ 

popular  printers,  montlOfS  ^nd  interrace.s.  Our  normal  prices  are  already     ^l^@l|r'' 

low,  but  to  make  sure  you  get  the  best  deal  you  can,  we  wiJi  also  meel  most     •,.<**...  .  -. 

competjtrve  prices  in  th<s  pubficaiion  when  placed  on  an  equal  basis 

{Rerrieniber— we  don'l  charge  for  uso  of  youf  credit  card,  rmpo$c  cxccssrvo     EPSON 

shipping  fees,  or  use  any  other  htddori  eniras  Eo  boosi  the  pnco  you  pay 

Que  10  the  rapid  chango  in  pncos  tn  Chc  computer  industry,  wo  can  only     QMC 

moel  pncos  al  ihe  time  you  place  your  order:  wo  cannot  flct|,usl  prices  on 

Kerns  ordered  or  shipped  on  an  carhtr  dalt? )  Anpiher  plur>  lor  chnrge  card     AXIOM 

cuslomers— your  charge  card  ts  billed  at  lime  ol  shipment  cnly  for  the  items 

shipped— no  earfy  billing,  no  long  wait  for  thf?  morchandiso  you  alreiidy     CARDCO 

paid  for 

*  THE  BEST  PRICES  *  THE  BEST  SERVICE  * 
WHY  SHOP  ANYWHERE  ELSE? 


SAMS 


COIVIPUTERFACTS® 

Technical  Service  Data  for 
Your  Computer  and  Periptierals 

Sarns  iritroduces  COMPUTERFACTS^"^      [Mici(«?tao]iniormaiiiifiitiaHcv<?aitho 

\flf]6r  w&kifi^i  of  in.aidf  br^tld  micros,  ini^nilor^,  printc^r?  jnd  drsk  drJVDS  Includes  SChoi^tllic  wlf- 
ii^g  diagrarns,  paits.  Iisls,  disassombty  tnstructions,  UQuhl&siioDtin^  Ef^nnlqueg,  itrul  othof  repMir  dalJi 


5J4T7  Commodore  64  Compuler 

33513  VlG-^  Com  pule? 

33S51  Commodoro  Plua^i  CcMTipulor 

33101  CamrTiijdOrEr  (5^1  Disk  DfiVf 


Sola's  Commodisri*  1555  Prtrner 
33^01  Commodtjro  CiG  Com|[)ijlftr 
3354l(  Commodarir  ITQI  Monitor 


All  packets 
SI  7.95  each 


GRAPHICS  PRINTER  INTERFACE 

iTiG  PPl  (ParaHfll  Pnnier  [ntor^ac©)  from  DSI  is  a  high 
por^orm^c^y  graphics  prtntor  inioflaco  for  your  Commo- 
dore 64  Of  VIC'20.  offered  al  an  unbelievable  pnce'  The  PPl 
fulJy  emulator  a  Commodore  pnnTer  so  thai  all  sofrwaro  wntten 
lor  Commodore  «Mnputers  and  printers  can  bo  njn  with  the  PPl 
and  most  any  parallel  pnnier    Pnni  true  Commodof©  graphics  and 
alpha-numencs  as  well  as  any  special  ctiaracrer  seis  offered  by  your 
spedhc  pnnter.   Works  with  Slar,  Epson.  BMC.  and  many  nnore  Comes 
complete  with  all  necessary  cables  lor  quick  installation  ar^d  mclixies 
easy -to-fo Now  user's  manual. 


33565    Paraltel  Printer  Interface 


*44.95. 


CARTRIDGE  EXPANDER 


WmROME 


Plus  S22.9S 

FAST  LOAD 

OFFER! 


Slop  iwa^ing  out  yoLir  cominjiBf  and  c*inidg(n  by  ondlm  iwappinflil  Now 
design  carlrido>o  oupanftar  loaEuraft  Iwo  CArtrldQD  alota.  ^aIacI  vWvt  CAr- 
indgrr,  or  thrr  '^1'"  position  tf  no  canricH^  ta  lo  hni  uiod  Roiot  irin  corri' 
pu1uF  ■nd&|>t?ndim1lv  Oil  thn  pOwirr  iwilfh.  Cftr1fid(|n  9\<M  Wa  WKa\  ht 
ca?y  nccoss-no  bl>r>d  furnblint}  twrilnd  tite  compuEdf 
34220  2SI0I  Cartridgo  Expander  ^19.95 

lhi&  t^Ariridcjn  B»pf\nfi€i  is  ji  ^rDSl  cpin;Min>on  lor  tFia  EpyK  Fdsl  Load 
carirnjgo-'yoj  CBd  kotfp  ^t  permiiriontly  IfiiiBilod  plus  have  a  slot  froe  tot 
a1h(?r  oarlrt^^^l 

34216  Fast  Load  Cartridge  (E^ug  Pmn  *34  95)     *29.95 

Fast  Load  ONLY  $2235 

with  purchase  of  cartridgB  expandert 


"EVERYTHING  BOOK" 

INTRODUCTORY  SPECIAL 

Gel  let  know  us  by  ordenng  itiis  greai  duji  covor 
(or  yotJir  VlC-20  or  Convnrwdore  64  and  ouf  caia- 
log,  The  Everyihmg  Boc*  lor  (he  Co*rimo(*ore 
C  64  and  ViC  20  Horrw  Compuiers.  (or  J?  9b 
(no  exira  shipping  or  handling  enlarges)  Cover 
IS  aniistatic,  translusccni,  S  gauge  vitiyl  sewn  lo 
our  exacimg  standards  with  romforcod  seams 
Discover  iho  savings  and  easy  shopping  awaH' 
able  Ifom  Tenex  Corrputer  Express' 

i'2.95 


V! 


31^27   Dull  Cover  Dnd  Cltalog 


USE  SINGLE  SHEETS 

IN  YOUR  TRACTOR  FEED 

PRINTER  WITH 

PAPER  TRACTOR 

Paper  Tr.ictor  carnos  ordinary  Bhcol  paper 
through  your  tractor  tr>od  pnniorf 
Simply  pinco  your  loltortioad  ctiocks. 
irivoices,  forms,  oven  legal  sizo  sheets 
inio  tim  durable  llomblo  plastic  carrier  and 
teed  into  your  adiustablB  traclor-drive 
printer.  Wor1(s  wilti  any  printer,  carries  any 
paper 


22064 


11.95^ 


From  Your  Friends  At 

T€N€X 


IVe  gladly  accept 
mall  ardersi 

P.O.  Box  6578 

South  Bend.  IN  46660 

Questions?  Call 
219/259-7051 


Ad 
G1E 


SHIPPING  CHARGES 
ORDER  AMOUNT  CHARGE 
less  than  SZO.OO 
S20.00-S39.99 
S40.00-S74.99 
S75.00-S149.99 
$150.00-S299.99 

S300  a  up 


NO  EXTRA  FEE  FOR  CHARGES 
NO  HIDDEN  EXTRAS 

ORDER  TOLL  FREE 

1-800-348-2778 


Classified 


COMPUTEI's  Gazette  Classified  is  a  tow-cost  way  to  tell  over 
275,000  microcomputer  owners  about  your  product  or  service. 

Rates;  S25  per  line,  minimum  of  four  lines.  Any  or  all  of  the  first  line  set  in  capital 
letters  at  no  charge.  Add  S15  per  line  for  boldface  words,  or  S50  for  tlie  entire  ad  set 
in  boldface  {any  number  of  lines.) 

Terms:  Prepayment  is  required.  Check,  money  order,  American  Express,  Visa,  or 
MasterCard  is  accepted. 

Form:  Ads  are  subject  to  publisher's  approval  and  must  be  either  typed  or  legibly 
printed.  One  line  equals  40  letters  and  spaces  between  words.  Please  underline 
words  to  be  set  in  boldface. 

General  Information;  Advertisers  using  post  office  box  numbers  in  their  ads  must 
supply  permanent  address  and  telephone  numbers. 

Orders  will  not  be  acknowledged.  Ad  will  appear  in  next  available  issue  after 
receipt. 

Closing:  10th  of  the  third  month  preceding  cover  date  (o.g„  June  issue  closes  March 
inth).  Send  order  and  remittance  to;  Harry  Blair,  Classified  Manager,  COMPUTI-I's 
Gazette,  P.O.  Do>;  5406,  Creunsboro,  NC  27403.  To  place  an  ad  by  phone,  call  Harry 
Blair  at  (919)  275-9809. 

Notice;  COMPUTEI  Publications  cannot  be  responsible  for  offers  or  claims  of  advertis- 
ers, but  will  attempt  to  screen  out  misleading  or  questionable  copy. 


SOFTWARE 


"CRAPSMAN!"  Thi-  C-64  casino  craps  tutor! 
Uam  all  bets.  Test  sjfsti'ms.  Up  to  four  pljyt'rs, 
$31.95  pp.  disk.  EMCEE  SOIT  CORH.,  TO.  Box 
402124,  Miami  Beach,  FL  33  HO. 

C-64  OWNERS  -  Clean  up  your  act! 
The  disk  CATALOG ER  will  organize  your  disks. 
Sort  by  relative,  program,  sequential,  or  ill  files! 
Hard  copy  too!  Send  SI 9.99  lo:  CBA  Bos  505, 

Monlgomen-ville,  PA  IB'Jafe. 

QET  ORGANIZED  WITH  LIBRARY  CATALOG  ER. 
Fa.^i  Ml.  pTogtam.  Reads,  sorts,  prints:  file  name, 
disk  name,  I.D.  i'rint  hardcopy  o(  over  2750  files 
or  as  many  as  105  disks  in  alphabetical  order. 
Send  self-kddrcsscd  disk  and  $5  to:  HEPP,  4689 
Marlboro,  San  Diego  CA  92116  ■  Or  for  S8  we 
furnish  disk  in  mailer. 

B-128  SOFTWARE 

Checkbook  S24,95,  Investment  &  Finance  pkg. 
(5  progs)  $29.95.  Ck  or  MO  to;  Micro  Magic,  246 
Indiana.  Elmhursl,  11.  60126,  (312)  834-6243. 

ELECTRONIC  LIBRAKy,  Organi/.e  the  C-64 
(disk).  Sort,  print,  format,  delete  and  more. 
Dimensional  Software,  P.O,  Box  106,  Mira  Loma, 
CA  91752.  $29.95  +  $1.00  shipping. 

PRACTICAL  APPLICATIONS  MATM  SYST. 
on  disk  for  C-64.  Calculates  Geom.  shapes. 
Linear  regr,,  Interpolation,  and  Base  chg.-  See 
RUN  Special  Issue,  $29.95  lo;  MicroEnergy 
Systems,  P.O.  Box  529 1,  High  Point,  NC  27262 
(919)  885-0433. 

BRIDGEBRAIN:  Full- featured,  user-friendly 
contract  bridge  for  C-64.  S30  (T  or  D)  or  $1 
for  info  lo:  George  H,  Bodnar,  Phd, 
1134  Harvard  Circle,  Pitlsburgh,  PA  15212. 

EDUCATIONAL  SW.  SYNTHESIZED  SPEECH. 
C-64  Educational  Software  Speech  Demo  $5. 
C-64  Hardware  Synthe*i?.er  $40. 
Brown  Rap  So(tw.ire,  24285  Sunnymead  Blvd. 
Suite  157,  Sunnymead,  California  923SS. 

C64/128  PUBLIC  DOMAIN  SOFTWARE! 
Business,  Utilities,  Games,  Educ.,  $7.95  -i-  SI. 50 
s.h.  Also  avail:  Commercial  &  Pub,  Dom. 
RENTAL,  Disks,  Accessories.  IRC,  P.O.  Box  60, 
Mason,  OH  45040 

PROGRAM  FINDER!  A  data  Itase  for  disk 


directories!  Easy  to  use.  Information 
stored  directly  from  disk.  Searches.  Print 
labels  &  indexes.  From  Kalamazoo  Micro-Ware. 
S16.95  Ph.  (616)  343-3337. 

FREE  LANGUAGE! 

Turtle  PILOT  64  is  an  advanced  version  of 
PHOT.  Commands  for  hi-res  turtle  graphics  and 
sounds.  Mix  PILOT  and  BASIC  in  the  same 
program.  Written  in  machine  language.  Includes 
features  not  found  in  any  other  PILOT  for  the  64! 
Very  easy  to  learn,  Great  for  writing 
educational  software.  For  your  free  copy  send 
blank  disk  and  SASE,  Or  just  send  $5.00  (or  a 
copy  on  disk.  Reference  manual  available  for 
only  S7.95  (4- SI. 00  s/h),  Alan  Poole,  4728  King 
Road,  Loomis,  CA  95650. 

GRAPHETI  flexible  hi-res  graphics  editor  and 
sketchpad  for  the  Commodore  64.  Disk  S29,95 
(MA  add  5%  s,t.)  ARIES  SOFTWARE,  PO.  Box 
3006,  Andovcr,  MA  01810. 

STUDENTS!  The  Malhmatics  Analysis  System 
for  the  C-64  will  even  solve  non-linear 
equations,  regress  data,  matrix  algebra,  optimi/e; 
Hi-res  graphics,  printed  reports,  S39.95; 
Scientific  Software  Systems,  Box  84 72, 
Charleston,  WV  25303, 

14  EDUCATIONAL  PROGRAMS  ON  DISK  for 
C64  &  VIC,  All  for  $19.95.  Spelling  Aid,  Malh 
Balance,  Algebra,  Quadratics  &  more. 
ATHENA,  727  Swarthmore,  Newark,  DE  19711. 

LOTTO  PLAYER  S  millions  won  every  wei-k  $ 
Increase  your  odds.  Fully  tested  C-64,  12B, 
tape  or  disk.  Send  $10  to  M.  JONES, 
907  Garfield,  Carpentcrsville,  11.  60110. 

WIN  THE  LOTTERYl  5  basic  programs  that 
vsill  let  vou  beat  the  odds!  VIC-20,  C64 
listings  $20,  disk  $25,  CM,  LOWELL, 
1510  Vallev  Lake  Dr.  «103,  Schaumburg,  IL 
60195. 

FREE  VIC-20  GAME  WRFTINO  TUTORIAL 

Buy  Retro  Rescue  -H  Snake  Snatch  action  ^ames 
both  onlv  $4,95  tape.  Guaranteed-  Mail  to; 
P.O.  Bos'  277,  Jacksonville.  OR  97530, 

INVESTMENT  SOFT^VARE  THAT  WORKS! 
Tracks  stocks  &  mutual  funds,  plots  graphs  (dot 
matrix  printer),  gain  (loss),  more!  C64  disk  only 
$69.95  check  or  M.O.  (NYS  add  7%  lax). 


4-6  wk  delivery.  R)M  Software,  P.O.  Box  90396, 
Rochester,  NY  14609. 

Studying  for  a  lesl???  NOTEBOOK  FUN  keeps 
neat  notes  to  review/change/list  on  your  64. 
Testing  via  multi- player  timed  game.  $19,95 
(PA  add  6%)  AC3L  Software,  P.O.  Box  7, 
New  Deny,  PA  15671, 

FOUR  ARCADE  GAMES  FOR  VIC-20  ONLY  $5 
Tape  only.  Send  address  and  money  order  to: 
Brad  Bi-gli-,  RR3  Box  358,  Huntingburg,  IN, 
47542.  Dealer's  Inquiries  Welcome! 

C-64  DISK  LIBRARY  Add,  Update,  Search, 
View,  Reports,  Prints  Disk  Labels.  Manual  & 
90-Day  Warranty.  $19,95  PP;  Genesis  Software, 
1147  E.  Broadway  #45,  Glendale,  CA  91205. 

FIXED  ASSET  DEPRECIATION  on  Commodore 
64.  Flandles  acrs  and  pre-acrs  methods.  $39.95. 
For  free  info  write:  MPM  Software  Prods., 
P.O.  Box  3522,  Glendale,  CA  91201 

C64  ANALOG  JOYSTICK  -  Single  pixel  360° 
control.  Programs  on  disk.  Switch  stick 
too.  $39.95.  Grottoware,  4020  Brookhaven 
Club  Dr.  #1426,  Dallas,  TX  75234 

DISK  UTILITIES  for  the  1541  with  a  C64,  Merge, 
change  name  or  ID,  scratch,  copy  files  and  more 
$19,99  check,  money  order.  R.  Chang,  708  S.W. 
7  Ave.,  Ft.  Lauderdale,  FI.  33315 

197  C-64  EDUC.  PGMS  ON  DISK  $40.  Number 
manipulation  tutorial  C-64  disk  SIS.  VIC 
8K  Expanders  $16.  Checks  only.  Commodore 
Basics,  3362  S,  2300  E„  S.L.C.,  UT  84109 

WINNERS  CIRCLE  -  Savvy  horse  handicapper. 

Features  vcr\'  unique  speed  section, 

$25.99  tape  or  disk.  Com  64  or  VIC-20. 

W,  Dick,  1149  Braodway,  Masury  OH  44438 

Physicians  and  Dentists  -  can  you  trust  your 
accouius  receivable  to  your  Commodore  64? 
With  Medi-Rec  you  can!  Complete  Medical/ 
Dental  receivables  program  featuring  up  to  200 
user-selected  procedures,  900  accounts  and  1400 
transactions  per  disk.  Printed  superbills, 
statements,  day  sheets,  aged  accounts  receivable, 
patient  recall  lists  featured.  Two  drives  and  con- 
densed mode  printer  required.  $100  for 
program  or  $20  for  manual  and  demo  disk 
(credit  to  purchase);  include  $4.50  pfirh  for  either. 
Free  brochure.  Peter  Bresler,  MD, 
2390  Tierra  Dr.,  Los  Osos,  CA  93402 
(805)  528-5234 


MISCELLANEOUS 


C64  Disk  Magazine-News  Sl  Reviews]  Games! 
Tutorials!  Programs!  Tips,  tricks  &  more! 
Only  $36/yr  (6  issues).  Sample  $b.  Write: 
A&S  Software,  Box  457CC,  I.akeview,  MI  48850. 

ATTENTION!;  Flome  computer  users,  4  pages  of 
maintenance  and  minor  troubleshooting  infor- 
mation. Written  in  easv-to-understand  English. 
Send  S5  ch,  or  MO  and  SASE  to; 
Siney  Enterprises,  319  N.  Avalon  Blvd., 
Wilrnington,  CA  90744. 

YOU'RE  NOT  STUPID!  Learn  Machine/ Assembly 
language  programming.  Assembly  Language  For 
Kids:  Commodore  64-S14.95/Book  k  Disk 
$19.95.  Microcomscribe,  8982  Stimson  Ct., 
Dent,  A,  San  Diego,  CA  92129,  619-578-4588. 


HARDWARE 


1541's  OVERHEATING?  Protect  your  invest- 
ment, buv  COOL  STACK!  (w/filters)  $59.00  plus 
S&H  $5.00  Carbo  Tech,  Inc.,  RO.  Box  652,  Snell- 
ville,  CA  3027S  (404-979-6124) 
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FOR  COMMODORE  64 


•  TRACKMIMIC"* 


WHy  nibble  when  you  can 

—  Gulp- 
Hard  ware /Soft  ware  Prclecled  Disk 
Backup  Sysiem 
Installs  in  ISitl  Drive  in  Mirylea 

Jusl  Plug  II  In'i 
2  Minutes  For  Full  Disk  Backup" 

Features  include: 

Automatic  Operation.  Hyperscan 

SectorEdit(GCR|,BitOensity,Tfack5l-45 

•  For  All  N»w  Proltcllon  Methods  ■ 


89.»s 


•  DISKMIMIC5+"* 

Our  Famous  Automatic 
Backup  System 

49.9« 


DISKAT  - 
Cataloging  Program 

Reads  data  directly  from  Disk, 

Holds  8000  Files,  Makes  Labels, 

Recalls  12  Way's,  Alphabetizes 

Files,  Printer/Screen  Output. 

3495 


A.I.D.  CORP. 

4020  Hempslead  Tuinpi'nB  •  Bcrhpiigf,  New  Yort  1 17U 

(515)731-7100 

Diskmim  t  5"  n  i  iralJcmnk  ■o)  A  I  0  Corpofalion 

Commodwe  64'"  &  t541 "  is  i  irademaik  ol 

Commo^lofe  ElecUonfCs,  Lid 

Ship^inQ  k  Handling  —  Si  50  tiVn 


>rfx 


ai     ln£I*NA  r" 


JT  .d^^    ^^ 


■•■*•*• 

^ 


■njtiiliC   fiOOD  OifiiilT    ^Q(ATBl.f    is&mt       Ap^*^iA* 

AKQ    U'lllG    THIS     IfffcOHKf^    >T'ST(W     WIU  ^ 


|U^J>i 


S4?  ?$     C-b-ll     DISK 


bQTTQ  EIPflER. 


Cft  IKE  tiSt  ncOi  Of   )»(  lOTIEKI 

SIS  KuMsm    pi»  ions    D>iit  ciM[ 

>  i^n-^Di/CL^    rn-.in    [,qiwb  ^inuhis    D< 

*  ill  mount  (J'  BALLS  *np   Firtvafna 

*  fBl^T$     OLT     P15T     LOITC     NU-MBCBS 

□  B «A H      Pi?  r     C OM P-j »£ fi     »iC» S       Af^Q 
HUMflfB     DP**      FPEGfjtnGv      LJ^T 
■   C'JMPLl  »E      H!j»*ft[t     DiTA      ei^E 


1  S"?  95     C-ft*    OtSK 


ABANDON  SHIP. 


*I*D     RlPP     TMI      SmC     *Fk.3*T     UWHL      Mli     CBtW 
MEUPIHS    *fti:     Bi'j-CUft'     QUr*    HE     M*pf     IT    Ofi    WILL 
Hf.    MiVt     Td     fltHiHfJON     SHIP.     Patch    TWL    hOlF4 
AHLI     St*L     TFT     -HyPlLElS     PDOMS     WHiLt     MG»'Tihr, 
INVADING    ^EA     CHEATUnFS 


A(  OKS    Of     INDIANA.   I^t" 
2^71    O^ilO    Sr«[ET 

MiCHtQAhj  ait   \u.  4fr3a9 


^ 


:iy-n'?ij-:?s4 


iHii>i<iNfi  Akp  MANciiiNa    ADn    ii  so  ■  fota  accctid 

INOlANA    nESiDFMTS      t.fO     SI     tALEl     TAI 
D«Bl*r    InQuirii*!    WtUpmb 


AA  COMPUTER  EXCHANGE 

"SOUTH'S  LARGEST  COMMODORE  64  DEALER" 


REQUEST  OUR  FULL  CATALOG  TODAY 


ORDER  LINE:  1-800-447-O088 

INQUIRIES  &  FL:  904-388-0018 


POWER  SUPPLY  FOR  C-S'l/VIC^O  S2995 

TELECOMUUNICATIONS 

Au!0  Moaem  S399S 

Omntimrm  D«luxe  mKWELL 

RS-23J  inwrtate        M  04      Fw»H3fai.  Lfsniperu 
V^IKsmodtfTi  ^  Soflwarfl 

(IfOOraOO  Bud)        tMK       Fl*i>lsrrt  Fom  E<]itiO> 
VPP  tOM  UcKtom  wllh 

.  ■    ".         -1'  7995 


;  fj  "-  -^'c  InspTlaoe  44  95 
(>:^aco  5995 


12995 
2695 


2595 


22  95 


ABACUS  BOOKS 

AnalofnycF  1S4T 

Disk  Diivo  1695 

Ana^oTiy  of 

CommotJore  64  1695 

Mnichine  LanQuaoe  Book 

<0!  C-S4  1S.9S 

Tr>cha  and  T*p5faJ 

Itw  C-64  1995 

ABACUS  SOFTWAHE 

C(i,l'lp3h-64  3195 

AasemhiB'  Wonrtor  31  95 

Carapak-64  .3995 

P8sca|.&)  3195 

XETEC 

rontmnster 

REPAIR  PARTS 

CarnplQIu  Pafts  Libi  (Rpiiindablul 


SKYLES  ELECTRIC 

1541  finK  witri  S»it<:>i  $54  95 
Bill;  Basic  Comr>t0r        74  95 

SERVICE  MANUALS 

CortlmotJo^ff  6^ 

Compuler  1595 

VIC-20  CoTipulef  1695 

ComfTKjdare  1541 

Oish  Dnv«;  1695 

Commodore  1SE5 

Ptintiff  1695 


ess 

B95 

7f5 
695 


RIBBONS 

1525 
MPSeOI 
MPS  80Sn526 
Ritomflfi 

UTILITIES 

CSM  Onv&  Ahgnmem      S4.95 
Suporclona  39.95 

Oi-soctor        39.95 

Ulira  B/le  32.95 

SOLID  STATE  SOFTWdFlE 

Viifi^la'   efl  8995 


272S  PARK  St.,  JACKSONVILLE,  FL  32Z0S 


OrE*6'5  w  :'.'■■■■   I      •■    '  ■         ■  ■ ,       ■:■■■.  1   ■:  '.      A  '.' .        '    ;     'i  ■■  1  [jrcjTif ji;  y  ■ 

fijrfwfwir-, |..M',  :  I  -■  .-.,1  .'.-..■.^i':  .■,! .■.,■.■•.■:>.•*  (.OtXatMiaOO 

^  iSaTif(niiPCkir>fl  aiirfls  •  All  !*ft*ifSMkirs  &'o  r^ii  •  Fw  VIE^WC  acWJ"!^ 

•  Stiipcung  cnai'^ea  eiifQ,  JSOO  rviiftifnuTfi  *  fncas  may  diftef  ift  AA  stores 

*  Flor<)a  FpsiJen^s  aiM  5S  lai  »  Pficg^  suE^oct  ijp  change  wiCPiqti;  npl^ce. 
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Introducing 

LOTTERY  ea^ 


LOTTERY  64C  tias  tjeen  designed  to  use  the  com- 
puting power  of  trie  Commodore-M"  to  help 
you  play  thevaripus  lottery  games;  PICK  3,  PICK  4, 
LOTTO,  SUPER  LOTTO,  6/(19,  LUCKY  LOTTERY,  etc. 
It  can  t>s  used  with  any  lottery  game  in  which 
ypu  picic  the  numbers. 

We  have  already  won  thousands  of 

dollars  with  It.  It  can  work  for  you  toof 

AVAILABLE  ON  DISKETTE  ONLY. 

To  order,  send  124.95  for  each  plus 
$5.00  Dcstage  and  handling  per  order  tO: 

oo  Superior  Micro  systems,  Inc. 

ri3  rn  P.O.  box  71  j  •  wheeling,  IL  60090 
^"^^^  Dealer  inquiries  welcome! 
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ARCHIVER 


TM 


Seed  to  make  reliable  archive  backup  copies 
uf  your  50ft'.%^re;  CEf  THE  ONLY  PUBLICA- 
TION SHOWING  HOW  TO  BACK  UP  OVER 
250  DISKS  AND  CARTTUDGES  WITHOUT 
THE  ERRORS. 


INCLUDES: 

•  M.inuol  ^hwving  hwv  lo  BACK-UP  over 
250  TOP-SEILINC  GAME,  BUSINESS  .ind 
UTILITY  PROGRA\« 

•  THE  ONLV  ML  MONITOR  that  (iecodes  un- 
implemented  op-code5 

•  Auto- Boot  builder,  T  &  S  editor.  Sector 
Searcher,  4  ML  Monitors,  4  Min  Copier, 
and  much  more  on  disk 

•  Enables  Ihe  NOVICE  to  UNDERSTAND  and 
CREATE  a  back-up  copy  in  as  little  as  60 
SECONDS 

•  Back-ups  run  WITHOUT  DOS  ERRORS 

and  work  with  most  1541  compatible  drives 

•  REPUCES  those  EXPENSIVE  disk  Cbntrs. 
Kibblers,  Makers,  and  Black  Boxes 

FOR  ARCHIVAL  USE  ONLY 


COMMODORE  64™  and  C-128™ 
s-etitl  CHECK  OR  M.O.  for  29^^ 

250 
Shipping/Handling  to: 

CYBERTECH 

P.O.  Box  4065 
East  Lansing,  MI  48823 


THE  .^ 

MIRROR 


NO  FINER  OR  MORE  ADVANCED  ARCHIVAL 
COPIER  AVAILABLE  AT  ANY  PRICE. 

EASY  TO  use 

AUTOMATICALLY  MAKES  BACK-UP  COPIES 
FROM  VIRTUALLY  ALL  PROTECTED  SOFTWARE. 

NIBBLES.  HALF  TRACKS,  COPIES  EXTRA 
SECTORS  AND  EXTRA  TRACKS. 

REPRODUCES  ALL  DISK  ERRORS  AUTOMATICALLY. 

FAST,  COPIES  FULL  DISK  IN  AS  LITTLE  AS 
4-7  MINS.  EVEN  COPIES  ITSELF 

MASTERCARD,  VISA,  MO  OR  CHECK  OK. 

+  S3  SHIPPING  S  HANDUNG 

CO.D.  OR  FOREIGN  ORDERS  ADD  $2 

CALIF  ORDERS  ADD  S%  SALES  TAX 

— WRrTE  OR  CALL— 

COHPUMED 

(-108) -750-2436 
f   a   UOX   C-t27  jv?^^ 

snLiHns,  en    sjasLs 

FOR    CBMItODORE    E4    ftHt>    15.fl    DRIUC 


Commodore 
SERVICE 


*  48  Hour  Turn-Around. 

*  C64  Repair S40.00 

*  1541  Alignment 35.00 

*  1541  Repair 40.00 

Parts  Included 
(Power  Supply  Extra) 
To  save  C.O.D.  charges  ■■  send  unit  and 
power  supply  wild  check  or  MO.  lo; 

DIGITAL  SOLUTIONS  INC. 

931  -  27th  St. 

Altoona,  PA   16601 

(B11)  944-0405 


OUALtTY  MEDIA 

LIFETIME  REPLACE 

GUARANTEE 

HUBRINGS.TYV.EPS. 

WHITE  PROTECTS 

SK'SSOO  100 

6!S"D8DD  1  15 

PCFORMATIEO  1*5 

3E'10(FtnMnc)  170 


Bflc^iiisp  wc  buy 
in  huqe  volume  lo 
supply  solfwar© 
ma  nu  lecturers,  our 
prices  can  I  be  bear 

so*     250t     500*  1000* 


1  OS     too 

\  35      1  !!> 
?80      J  45 


BO         !b 

I  IS      1  10 
CALL    CALL 


3  5'?D(FmnPi    asn    a?s    :i  i!i    call  call 


4Smr 


fiLACKSIIIP 

COMPUTER  SUPPLY 


PO  Box  Se336^  •  S^n  Francisco.  CA  941Ba 

Inquiries  (  No,  Cal  orders  4 16-650-0512 

So  Cal  orders  800-235-6&17x31 

USA  orders  a00-?35.66-t6x31 

A[j[]  sa  Da-ini[)p  no  And  Tii'>drino 

fCA  r(?tidon&  odd  e  ^j'L  vill's  L*  0  VI BA/ MC  .'COD 


Improve  your  child's 

creativity  and  logic  with 

BUILDART 

Use   geometric   shapes   in   your 

choice  of  various  colors  to  create 

an  inlinite  number  of  piclures  witti 

the  Commodore  64"''  and  joystick. 

Cross   triangles    to    make   stars: 

make  trees  with  circles  and  rect- 

angles; create  robots,  trains  — 

anyttiing.    Limited   only  by   your 

child's  imagination. 

$25.00  diskette  only 

Chech  or  Money  Oidcr  Only 

Ls.  residenis  sdd  7%  sales  lax 

ESOFT 

P.O.  Box  2743 

Baton  Rouge,  La.  70821 

•       H      ^ 

Maxell  Floppy  Disks 

The  Mini-Disks 
with  maximum  quality 


Dealer  Inquiries  invlled.  C.O.IJs  accepted 
Call  FREE  (800)  235-41 37, 


PACinC  EXCHANGES 

100   FoolhiU  Blvd.   San  Lu!s 
Sm  Luis  Obispo.  CA  93401 
In  Cal  call  (800)  5^2-5935  or 
(H05)543.1037 


ARSENAL  1.0 
Stock  l^larket  Tecfinical  Analysis 
Meet  ttie  market  on  it's  own  terms. 
Arsenal     1.0     monitors     5    market 
indicators  &  presents  ttiem  to  you  on 
a  built-in  spreadsfieet. 
C-64  &  IBM  PC  Disk. 
$34,95  +  S2,75  stiipplng/tiandling 

LOTTERY  BUSTER 
The  program  to  use  if  you  play  ttie 
"pick  six"  big  money  lotteries.  Tracks 
hit  frequencies  of  each  number  &  can 
generate  up  to  224,  6  number  com- 
binalions  of  high  or  low  frequency 
numbers.  Also  performs  a  lottery 
simulation. 

C-64  Tape  or  Disk,  IBM-PC  Disk, 
$29.95  +  $1.75  shipping/handling 
Esada  Software 
P.O.  Box  13581 
Columbus,  OH  43213 
Dealer  inquiries  welcome 
Ohio  residents  add  5'/!%  sales  tax 


CARTRIDGE 

PROCRAMMIKG   SERVICE    FOS 
C-bA   AJ;n   VIC- 20 

YOUR    OWN    BASIC  OH    ASSEHflLY    LASGUkCT. 
PftOCHAM    (6*000    HYTES   OR    LESS)    WILL 
BE   PUT  OS   AM  MJTO-StJUrr  CAHTKIDGE 
foil    YOU.    3E^J[>  THE    PRCK^RAil    CM    TAPE 

OR    DISK    701 

DLW  CO . 

ISOX         485 

cupkhtinOhCA.   ysoit* 


CAL2F0RJJIA    RESIDEWTS   ADD  b.bX 
(J2.f)0)    RM.YS    TAX 


C'64  COVERS 

PROTECT  YOUR  INVESTMENT 

•  CUSTOM  FIT  •     •  LIGHT  TAN  • 

•  LIFETIME  mfARRANTY  • 

•  WASHABLE  • 

VIC-20/C-64  COMPUTER;  C-1541  DISK 

DRIVE;  C-1S30  DATASETTE;  C-152S 

PRINTER;  MPS-801  PRINTER;  GEMINI- 

10/10X  PRINTER;  EPSON  FX80 

PRINTER;  1701/1702  MONITOR 

*  ALL  COVERS  * 

•  $6.95  each  * 

•  DISKETTES  *  (10-PK) 
SSDD  S9.00 

*  DISK  DRIVE  COOLING  FAN  * 

$29.99 
*  C-64  POWER  SUPPLY  *  $26.93 

Enclose  a  check   or   M/0.   for  items 

ordered  •)-S2.00  shipping  &  handling. 

CA.  Residents  add  6.5%  tax 

0E5-PRODUCTION5 

9067  BUHMAN  St. 

DOWNEY.CA  90240 

Dealer's  Invilcd 


CAN  YOU 

KEEP  A  SECRET? 

Well,  Your  Commodore  Can. 

a:i  you  rven  us  Uu^ 
S«cr*t  Soflwvr*  Pjichiig*  rrcirn  AUSOFT. 
lhi-5  nrrannc]  New  PucKiq^  mcludt'S  3  pfogranns 
SECRET  SEQUENTIAL:  Scmm&l«  Anyd'^K  st?[ui''ri- 
[  ril  Mr  [\,^  !q  ,7x10  hiQckSf  Irom  any  progrnm 
SECRET  DIARVt  Keep  a  d^arv  of  your  daily  atlair^ 

rh.jt  Only  ydu  cm  rcru) 

SECRET  ACCOUMTSi  Tfacka  40itccounl5,  secrel 

ly     Harocopy   P'lntouTs   on   any  propefly   inforfacotj 
pnnleiT 

Versions  ate  avMaMe  lor  Ihn  Ccinnmodoro  ■■C'64" 
or  the  "Plus  4"  modols  [Spocilyj.  If  is  (uHy  menu  driven 
arid  easy  lo  u^e.  olfermg  compfyte  Secrecy  usmg 
Password  proleclion  Data  is  no!  smip^y  "Coverorf-Up" 
by  a  password  bu(  la  complotoly  chfinqed  Irom  tHJ^mn- 
>nf]  to  pir>d,  flnsiirinfl  ihni  your  dtn  c.mnoE  ho  road  by  ner 
sons  hnduding  hythera)  nol  kngwino  (he  cofryct 
p.issworiJ  Unique*  ?40  cfiarnctflr  pan^iword  Cnip-ihilily 
pfOVidffS  tot  Qvbt  1  0  f  E400  [l  foNowod  by  40D 
^e^oa)  diftoronl  pjifiSwprd^  combin.ilions 

AvQilabla  on  Di^k  or  Casst^1k<  (Pieaso  specify) 

for  ONLY  S29.95 

Send  ChecJ^  or  Woney  Order  lo 

ALSOFT 

P.O   BOX  164.  Clairton.  Pa.  15025 

COMMODORE.  C-64  dnd  PLUS  4  are  Irademaiks  ot 

Commodore  £l^*c3ronics 

THIS  ALSOFT  SOFTWAflE  IS  FULLV  COPVAQLE 


WMM*P««M# 


Diskette 
Copy  Service 

•  Commodore  Specialists 

•  Complete  Duplication  Capability 

•  Software  Protection  Available 

•  100%  Quality  Control 

Replico's  complete  duplication  service 
includes:  prx):ectior.  serialization  [media 
and  label),  packaging,  fulfillment,  kitassem- 
hly.  label  printing  and  last  turnamund. 

All  5V<i",  3.5"  and  B"  lomiats  available. 
Call  today  far  further-  infortTinLion. 

'!;  Illllllllllllllllllllllll" 

|[||REPL-ICa 


Replico  Technologies  Corporation 

B34  CharrcL  Auenue 

San  Jose.  California  95131 

40B/945-1597 


COMPUTEn  Gazene    August  1985    95 


PRINTER   MA'VE     YOU 
BEfff   OUT    O F 
■"SHAPED:. 


STAND 


•Na-Stretch"    Viewing 

Pap e r    Storage 

Standard    30    col.   S21.95 

132    cat.     S  28.9S 

DELUXE 

ANGLED    PRINTER    STAND 

Fits    over    Disk  Drive 
S  II d B  -In    Paper    Tray 
Standard    80    col.    S32.7S 
132     col.     f  39.7  5 

COMPUTER    MEDIA 
MARKETING 

Dept.    CG-8 

P.  O.     Box    6  1  4 

Katy.     Texas       77492-06  14 

7 13/392-238  5 

(collect    oh} 

S  3.0  0    Shipping/Handling 


Commodore 
Service 

3-5  Day 
Turn  Around 

C-64  Repair   $55°° 

1541  Alignment  .$35°° 

1541  Repair $75"'' 

Other  Computers  . .  $CALL 

Parts  &  Return  Shipping 

inciuded. 

Parts  &  Power  Suppiies 

Aiso  Avaiiabie 

To  save  e.O.O.  cltarges  — 

sent/  Unit  S  fower  Supply 

with  cHeeH  or  M.o. 

Second  source  Engineering 

9901  Horn  Rd.,  Ste.  B 

Sacramento,  CA  95827 

{916>  364-5134 


ADVERTISERS  INDEX 


Mumb*f/A4v»rtl**r  Paflv 

102  AA  Computer  Exchange  94 

103  Abacus  Software     36,37 

104  Abby's  Discount  Software 85 

173  Abby's  Discount  Software 23 

105  Acorn  of  Indiana,  Inc 94 

106  A.I.D.  Corp. 94 

Atsoft    95 

Aprotek  9 

107  Artifcial  Intelligence  Researcfi  Group   90 

108  Basement  Boys  Software   27 

109  Basix    25 

Batteries  Included  BC 

1 10  Bible  Research  Systems 35 

1 1 1  Big  Bytes    82 

112  Blackship  Computer  Supply    95 

Brantford  Educational  Services 88 

113  Cardco,  Inc IBC 

Cardinal  Software   55 

114  GDI/Computer  Devices  Int'l 27 

115  Central  Point  Software,  Inc 35 

1 16  Cfieatsneet  Products    82 

117  CMS  Software  Systems,  Inc 11 

Comal  Users  Group,  U.S.A 53 

118C.0.IVI.B.  Co 91 

Commodore    IFC  &  1 

119  Compumed  94 

120  CompuServe 2 

121  CompuServe 30 

122  ComputAbility    79 

Computer  Centers  of  America    88 

Computer  Centers  of  America    89 

123  Computer  Mail  Order    83 

124  Computer  Media  Marketing    96 

125  Crown  Custom  Covers  90 

126  CSM  Software,  Inc 45 

127  Cybenecti   94 

128  Datalock 96 

129  Data  Share,  Inc , 45 

130  DES-Produotions 95 

131  Digital  Solutions,  Inc 95 

Diversions,  Inc 35 

132  DLW  Co 95 

133  Electronic  Arts    5 


Sflrvlc« 

Humbert  Ativmfiimmr 


Pmiim 


134  Esada  Software    95 

135Esort  95 

136  Full  Circle  Sojtware,  Inc 84 

137  Genericware    77 

138  Integrated-Software  Systems    90 

Lyco  Computer  80,81 

139  Marathon  Software 55 

140  MicroProse  Software    15 

141  Nibble  Notch  86 

142  Omnilronix    53 

143  Omnilronix    35 

144  Pacific  Exchanges 95 

PC  Gallery    78 

145  Precision  Data  Products  96 

146  Protecto    46,47 

147  Quantum  Software    77 

148  Replico  Technologies  Corporation    , .  95 

149  R.  J.  Brachman  Associates,  Inc 84 

Schnedler  Systems  31 

Second  Source  Engineering    96 

150  Seymor-Radix   86 

151  Smada  Enterprizes,  Inc 84 

152  Software  Discounters  of  America  ...  86 

153  Solid  State  Software  31 

154  Star  Micronics 41 

155  Starpoint  Software    21 

156  Starpoint  Software    30 

157  Starpoint  Software    39 

158  State  of  the  Art  Software    84 

159  subLOGIC  Corporation   13 

Superior  Miao  Systems,  fnc 94 

160  TeleLeaming  Systems,  Inc 29 

161  Tenex  Computer  Express  92 

162  Tussey  Computer  Products    87 

163  Ufland  Software    90 

164  Uni-Koc^    55 

UHrabylB  51 


COMPUTEf's  Gazette  Disk  Subscription 

16-17 

COMPLrrEI's  Gaiette  Sut>scripSon    . .  32 
COMPUTEI's  VIC-20  Coltection    ......  7 


DataTech 


DlSKETTn.S 


Valus  Prictd  Daketteil 

LKstime  Warranty!    Hub  Rings!    }00%  Error-free! 

SVi"  Dlskeltei  — Boxed 

SS  SO S  .97  E«eli* 

SS  DD t1.07  Each- 
OS  DD  $1.r  7  Each* 

SUPER  SAVINGS  ON  POLY.PACK  DISKETTES 

Wiiti  Envelopes.  WP  Tatjs.  Usei  ID  Labels 

SSSD i,6BEash 

SS  DO J,79  Each 

DSOO .J.BBEach 

Minimum    order    —     SO     D^gKettQS.     QuanMy 

Discounts  Available  Ml  Besdonts,  new  4%  Snips 

T.-1X    ShiE>p<r>g  &  Mandfanfl  $4  00/100  Dps^i>IT<rs 

C  O  D  .  atW  S3  00  C«t   Chock'Monoy  Ordoi 

TO  ORDER;  Call  or  Wrl»... 

Precision  Data  Products 

P  0.  Box  8367 

Grand  Hapitli.  Ml  49Sa8 

16161  4S2-3457 

Michigan  1 -800-632-2')6e 

Outside  Micii.  1-BO0-258-0O28 


t 


I 


L    JS^     C.O.D. 
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Software 
Publishers! 

Are  your  programs  worth 
protecting  with  the  most 
effective  system  avaiiabie? 
Then  Datalock  dongle  keys 
are  the  answer. 

•  Akws  users  to  make  backups. 

•  Worits  with  tapes  or  dhks, 

•  Avaiable  in  larfc  quantity  at  low 
cost, 

•  Ifare  effective  and  reiat>le  ttian 
"pfotected"  (fisks. 

•  Free  C-64  sample  &  demo  profram. 

DHTPLDCK 

Hjrulithriii "—  O 

P.O.  Boi  l98,Ste™sville.MM9!2? 
(616)  465  HM 


Technical 


Breakt;hrough 


Number  37 


Only  CARDCO  wbald  dare  imjarbve  on  Its  own 
best  seller  (the  +  G  has  far  out-sold  any  other 
printer  interface,  and  has  set  the  industry 
standard  by  which  competitors  are  judged). 
The  G-Wiz  is  even  better  —  and  costs 
30^')  less.*  Our  27th  major  innovation  in 
Commodore  accessories  has  all  the  +Gs 
features,  and  more... 
Built-in  Buffer  for  MorQ  Speed 
The  G-Wi2  buffer  dumps  high-resolution 
screens  up  to  18  times  faster  than  competitive 
interfaces  without  buffers.  No  more  waiting!  A 
complex  50-minute  printout  now  takes  just  2.5 
minutes  with  the  G-Wiz. 

Exclusive!  Aspect:  Ratio  Sefection 

Only  the  G-Wiz  matches  graphics  characters  to 
standard  characters  on  Okidata,  Epson,  Star 


MiCronlcs,  Prowriter.  Smith  Corona,  C-ITOH, 
Gorilla  Banana,  anP  many  other  dot  matrix 
printers.  Now  you  can  perfectly  align  high 
resolution  graphics  characters  within  text 
blocks,  or  in  columns. 

GARDCO  excellence  triumphs  again!  The 
G-Wiz  is  ttie  "best  bang  for  the  buck"  on  the 
printer  interface  market  today  --  and  it's 
backed  by  CARDCO'S  exclosive  lifetime 
warranty!  G-Wiz:  another  distant  target  for  the 
competition  to  shoot  at. 

CARDCO,lnc,300S.Topeka/Wichita,KS6720; 


The  Wizards  f  ronr*  tha  Land  of  Oa:  Have  Oone  It  Again 


■  HdUCn'ii^JMi 


'it.J'^J-ii'ji 


.^::9?^ 


mmNQMi^sEim.. . 

CALKIT  for  youjConiitiodora  ^4  is  a  powcrfult  iral-wcwld  problem  solver.  Faster,  easier  and 
more  ac<|lr^e  than  pendl;b^pcr  mdi|caTculittor--^rid  a  lot  l£ss  fcitstfiitijig. 


•'i  '^t^^ 


I '  V  r 


,0  COLUMN 


II    III" 

■      stCOI-fM^,. 


f  alKit  helps  you  solve! household  and  small  business  time  it  takes  to  ask  "What  It. .  .T  Vtm  can  make 

prnblcm.'i  thai  invohc  rows  and  eolulhtns  of  numhers.  projections  and  plan  ahead  with  confidence! 

•  Iiulancevourch^uebook  in  seconds        .  .    ^  The  CalKit  prohlem-solviM  «■ 

^"     .  •'f-       '       I"  mtempIalesfftrthemostiJa 

•  plan  your  homcor  busuiess  (judRCt  with  ease  '  n^ss  needs.  Over  2«  readj-to-use,  real-lite  applica- 


A  "portfolio 


consuming  initial  set-ups  -  all  you  do  is  enteryodr 


( calculate  loan  or  morteSRc  payments,  and  then  data.  Other  CalKit  features,  like  on-screcn  menu  and 

find  out  what  happens  l«  them  in  seconds,  when  simple  commands,  mjike  it  even  easier 


interest  ntcs  eh}in|;e 


An  easy  and  comprehensive  manual  with  tutorials  on 


that's  (he  real  advantafic  -  wHh  CalKit,  you  can  each  application  are  included.  You  11  he  usinR  Callfil 

change  any  number  in  yoor  equation,  and  see  how  it  iikc  a  pro,  right  out  of  the  host.  And  once  you've 

affects  the" other  numbers.  All  calculations  are  per-  mastered  the  built-in  templates,  you'll  he  ready  f/n-' 

i-f  *  •      formed  instantly !  Cal  Kit  gives  you  the  answers,  in  the  your  ow  n  unique  spreadsheet  programs. 

Powerfitt  solutions  +  ease  of  use  +  low  low  cost  =  CalKit:  Itall  atids  up  (o  exceptional  value, 
for  a  computer  program  that  can  help  you  every  day. 


so  Mural  street    ■ 

Z%TBTcAmpT''''°  ,,.   ''The  Energized  SQftwa/eCbmpaiiyr 

,M)6j  BB1-99ai  WRITB  TO  US  POR  PULL  COLOUR  CATALOCUI  of  our  prpductsjor  COMMODORE,  ATARI,  APPLg  and  IBM  SYSTEMS 

i^lex:0G-S1-8390  POf?  TCCHN/CfllSUPPOffr  Off  PfiOOUCnNFOPMATION  PLEASE  PHONE  W6')esr-98I6 

•■  rtaS  8»nEWtS  INCLUOf  D.iPPie.AtMVI.COMMQDOBe  »N01BM  sue  B03ISTEnEDTB»0EHA»aBESPec™EL»qF  *PPJ.E.C0MPUTEHS  INC  .*T*HI.1MC^OMMODOHE 


17675  Sky  Park  North,  Suite  P 

Irving,  California 

USA  92:14 

,S  (416)831 -9816 

miBX:  509-139 


